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Itl* 


♦♦ 


Tio  my  very  Honourable,  and 


L  o 


of  V_/^i.JL 

EORD  MAGKGILL  of  goIisLAND,  ^ 


tie  firft 
for 
red  to 


in 


worthy  of  yxmr  Triifi  mdPrdteWm 
ing  no  proportion  betwebi  the  gfeatnefs  of 

your  Mm'^and  fb  mean  an  Oblation) 


never  much  Cultivated,  but  of  late,  cxr 
cept  in  a  more  abftraftandfubtil  way,,  which 
did  render  it  lels  uleful ;  but  is  naw  more 
improven  by  fenfible  Manifejlations  of  the  So* 
veraign  Miftrils  of  Arts,  N  ATURE  her  fcif. 
There  are  indeed  (my  Lord)  many  excellent 
which  do  merit  the  favour  of  your 
Lordihips  ftudies,  and  by  which  your  Noble 
Accomplilhments  might  be  more  improven  ; 
yet  I  am  bold  tOvaffirm,you  cannot  apply  your 
Noble  Mind  to  any  part  oiFhtlofi^hy,  'w  here 
you  will  find  more  Pleafure  ,  with  lefs  Pains* 
more  evidence  of  Realbn,.  with  lels  Difficulty, 
The  famous  Gregorio  Lett,  was  lb  muchan 
admirer  of  your  that  he  Iheltercd  un¬ 

der  your  Fatfociiyyliis  Vita  Di  SiUo  quinto  F  on- 
ufece  Romano.  And  if  you  were  able  to  pro- 
tc^  an  envyed  Italian  in  ltalyyty\t<di\  more  may 
I  exped  full  lecurity  from  your  Name  in 
Scotland,  where  your  intereft  and  relations  are 
lb  confiderable.  And  if  hcjwho  only  look’d  up¬ 
on  your  Vertnow MindjWKilcitwo.s  butblof- 
fbming,  was  lb  much  perlwaded  to  judge  none 
'  *  ,  more 


licatory 

more  fit  taRcceivc,  Protcd,  andCI$Imhis 
Labours y  much  more  J,  who  have  feen  the  ac- 
complijOhment  of  your  Vertues  at  home.  I 
have  likewife  very  much  confidence  of  your 
Noble  and  Candid  Difpofition  to* admit  this 
into  your  Favour ,  and  aflurance  of  your  Af- 
fedion  and  Skill,  to  Love  it,  and  Underftand 
it  ^  both  which  are  confpicuous ,  the  firft  in 
your  encouragement  to  all  Learnings  the  dther 
in  your  Capacity  and  Underftanding  to  eom" 
prehend,  whatever  you  encourage. 

Though  (my  Lord )  I  have  been  much 
emboldened  to  offer  this  Dedication  to  your 
Lordfiilp,  upon  the  account  of  your  own  He- 
roic\Vertues ,  yet  I  mull:  not  pafs  over  in  fi- 
lence,  a  moft  fpecial  Motive,  which  to  me  (hall 
be  the  laft,  iparing  to  exprefi  all  the  great  , 
Caufes  obliegiug  me  fo  to  do^  and  that  is,  the 
M  emory  of  your  Worthy  and  nearefi:  Re- 
lationSy  who  are,  Lord  your  Father,  Grand¬ 
father,  and  Great-Grandfather,  not  only  me¬ 
morable  for  their  Vertueand  Learnings  and 
peculiar  Endowments ,  whereby  they  were 


icatory,  ^ 

thought  worthy  to  feryc  their  King  and  Cmnr 
trey^m  CQunciljmd  Honourable  Courd  ofjnjiice 
for  thefc  many  years,  but  for  the  Dignity,  and 
Antiquity  of  their  famous  Ancefloun.  How  old 
your  Lordfhips  Name  is,  Buchanan  teftifics  in 
the  elofe  of  the  Second  Booh,  of  his  Hiftory,  who 
Writeth  thus,  Certh  Gildm  vetus  eji  in  Scotia  No^ 
men,  nt  v.etm  Mach,gildorum,five  MacJ^giUorum 
gens  indicat :  e  cujns pofleris  honeJi<e  adhuc  in  Sco¬ 
tia  &  Anglia  funt  famili£.  That  is.  Surely 
Gild  is  an  ancient  Name  in  Scotland,  as  witnefs 
the  old  Family  a/"  Mackgilds ,  or  Mackgills : 
of  iphofe  Pojierity  there  are  yet  in  Scotland  and 
England  many  Families  of  good  account.  And 
as  an  inftance  of  this ,  ihe  lame  Author  tells 
us  of  the  Great  Thane  a/Galloway ,  Macf^gil- 
him  Gallovidi£  longe  Potentifsimum,  in  the  life  of 
-  Macbfeth ,  who  by  this  Vfurf  er  was  put  to 
death  for  his  adherence  to  his  Prince  ,  from 
whom  your  Lordfhip,  and  your  worthy  Pro-> 
-genitors  are  Lineally  defccnded,  and  of  whom 
‘Buchanan  meant  in  the  foregoing  palTagejfince 
y^our  PredccelTors  flourifht  in  his  time  •  your 


I 


y he  EpHle  Dedicatory. 

GreauGr and' Father  having  then  been  His 
Majejlies  Jdvocat,  his  Brother  Lord  Regifter, 
*  Having  now  (my  Noble  Lord  _)  laid  be¬ 
fore  you  lo  many  confiderable  Motives, which 
I  humbly  defirc  may  prevail ,  i  cannot  buc 
make  my  next  plication  for  Jcceptance,  and 
ferioufly  intreat  thisfTof-^may  be  received  into 
the  Tuition  of  your  Favour ,  and  get  a  full 
FroteUion  from  the  Cenforious^  and  being  en- 
ligbtned  with  the  fplendor  ofyour 
receiving  the  imprefsioii  of  your  Authority 
upon  it,  may  fafelypafsthorow  the  World, 
for  which  fingular  Favour,  I  ihall  fervent¬ 
ly  wifh  to  your  Self  and  Noble  Family, 
all  Profperity,  and  Happinefs,  and  fhall  think 
my  fclf  very  happy  unaer  the  Charaefter  of, 

MyNobleLord, 

Your  Lq»  mojl  humble  and 


':Edhhurghy/[zy  lol 
{the  day  ofyour  Lo, 
Birth  and  MajO' 


GEORGE  SINCLAR. 


TO  THE 


Courteo’us  Reader, 

shall  not  detain  thee  in  the  entry  mth  a  long  Preface, 
hut  give  a  Jlmt  account  of  what  is  needful  to  he  known^ 
oftheCm^^y  Occasion,  andyi^tttiiof  the  following 
Treatije,  After  the  fuhlication  of  my  laft  Piece,  about 
the  Weight  and  Preffure  of  the  Air,  I  found  it  need* 
ful  to  treat  of  the  Preffure  of  the  Water,  hecaufe  of  the  near  relation 
between  the  two :  the  operations  ^  and  e fells  of  both  depending  almofl 
upon  the  fame  Principles  and  Czxx^^s^Andthat  there  are  many  things^ 
which  cannot  through  y  be  under  flood  y  of  the  Preffure  of  the  Air, 
without  the  knowledge  of  the  Preffure  of  Water.*  therefore  to 
make  the  fir  jl  the  more  evident^  1  have  fpoken  of  th(t  fecond:  the 
ejfells  and  operations  of  Hydroftatical  Experiments ,  being  more 
confpicuotts  and  f mflble^  then  the  effelts  and  operations  of  the  other ^ 

The  Occafion  was  fome  (pare  time  I  had  now  and thenyfor  making 
Trials.*  part  whereof  are  puhlifhed  here  the  re  (I  being  rather 
fomeprodullions  of  Reafony  attenti^dy  exercifed  on  that  Subjell  ^ 
which  notwithflanding  may  be  called  Experiments,  though  never 
aHually  tried^  nor  haply  can  be^  becau  fe  of  fome  accidental  impe* 
diments:  yet  fuppoftng  they  were y  I  make  it  evident^  that  fuch  and 
Juc h  Phenomena  would f  ^Uow^  whence  many  neceffary  concluflons  are 
inferred. 

As  for  thefubjell  matter^  there  are  fir  fly  moe  then  thirty  Theo-* 

rems/;^  Preffure  Fluid  Bodies,  4;  Air,  Water,  and 

Mercury,  which  in  effell  are  nothing  elfcy  but  fo  many  concluflons 
rationally  deduced  from  various  and  diver fe  ^/Aeroftatical, 

Hydroftatical,  4;;^  Hydrargyroftatical  Experiments,  which  for  the 
mofl  party  I  have  tried  my  f elf  . 

T  her  care  next  twenty  Experiments  briefly  defer  tbed^  by  their  own 


To  the  Reader. 

I  Phenomena,  according  to  the  Laws  of 

j  the  Hydroftaticks  are  (zhrtd^and  feveral  new  condufions  inferred,  A 
Propofal  is  likewife  made  of  a  more  convenient  Engine Diving. 
Herey  feveral  difficulties  are  prof  ofed^  and  anfweredi  and  all  the  ob¬ 
vious  Phenomena  (?/ Diving  exf  Heated  jf  the  Lead  which  finks  the 
Arky  be  judged  too  weighty^  and  higy  which  may  render  it  not  fo 
j  trad  able  ^  and  likewife  hinder  the  Ark  from  going  Jo  near  to  the 
I  ground f  as  is  de fir  able  ^  and  in  [ome  meafure  (lof  the  fights  (which 
I  troubles  are  ( J  fuffofe )  incident  to  the  Bell  aljo)  it  maf  be  reduced 
to  a  far  lefs  weighty  and  quantity,  and  the  overplus  being  made 
j  fquare  and  thin  pieces,  may  line  the  mouth  of  the  Ark  without, 

I  tween  P  ^and  L  according  to  the  Figure  or  may  be  put  to, 

I  or  taken  away  at  pleafure.  T^^Bell  may  have  likewife  in  fie  ad  of 
I  thk  trouble  feme  Foot-hoixd,  aweightyKin^ofluteiA,  ortwo^  to  go 
I  round  about  the  orifice  without  fin  form  of  a  Girth,  or  Belt,  which  may 
flip  off  and  on  at  pleafure ,  and  will  as  conveniently  fmk  it^  as  if  it 
I  had  a  weight  appended:  Foot- board  then  may  be  of  any  formy 

I  quantity^  or  weight  you  plea fe^ 

I  There  are  thirdly  fome  Mifcellany  Obfervations,  the  defignof 
which  is  only  Philolophical;  Some  of  them  are  Experiments  made 
I  with  the  Air-pump,  which  I  have  adventured  to  infers  here ,  even 
I  though  the  Noble  Mr.  Boyl  hath  given  an  account  of  many.  But  be^ 
saufe  the  Engine  was  offer  ed  to  me  by  the  ILmdoiSzlion^  a  Gentle^ 
man  of  a  choife  Spirit,  I  could  not,  but  in  obedience  to  his  commands 
make  ufeof  it,  and fhew  him  the  Produbt,  There  are  alfo  two  or  three 
obfervations  in  the  clofe^  as  that  of  the  Primum  vivens  in  Ani¬ 
mals  i  of  the  Aliment,and  growth  of  plants;<<^;^^  of  the  motion  of  the 
Aliment  in  Txte,s,To  all  which  is  added  a  fbort  Htftory  oiCodd^which 
Xhope  will  be  acceptable  to  fome  5  this  fo  needful  a  fubjeEi, never  being 
I  treated  of  before  by  any,  in  it,  mention  is  made  of  things  common  to 

I  Goal  ingenerafas  Dipps,  Rifings,  and  Streeks.  Next,^  of  Gaes,  or 
I  Dykes,  which  prove  fo  trouble  fome  Jometimes  to  the  working  <?/Coal, 

I  Thirdly^  of  Damps,  and  Wild-fire,  Next ,  a  method  is  taught  for 
I  trying  of  Grounds ^wh ere  never  any  Coal  was  difcovered before.  And 

la filfythe  manner  how  Levels,  or  Qoxid\x\x.%  under -ground,  ought  to 
be  carried  onyfpr  drainingthe  Coal,  and  freeing  it  of  Water, 


To  the  Reader, 

Whenthis  Booh  wds  fir (1  committed  totheVxtk^  J jent  intima¬ 
tion  thereof  to  fome  of  my  friends^for  their  encouragment  to  it  ^  a 
PraSfice  now  common ,  and  commendable  ,  which  hath  not  wanted  a 
con  fider  able  (ucce\s^  04  witnefs  the  refpeif  of  many  worthy  perfons^  to 
whom  I  am  ohlidged.  But  there  is  a  Generation  ^  that  rather^  than 
they  will  encourage  any  new  Invention,  fetthemfelves  by  all  means  to 
detract  from  it ,  and  the  Authors  <?//>  :  fo  grieved  are  they  ^  that 
ought  of  this  kind  fhouldfa/l  into  the  hands  of  any  ^  hut  their  own^ 
Andtherefore^  if  the  Author  fhallgive  hut  the  title  of]^ew  to  his  In-- 
vention^  though  never  fo  defervedly^  they  fly  prefently  in  his  throat, 
like  fo  many  Wild^Catts,  (ludying  either  to  Ridicule  his  work  alto^ 
gether.  a  trade  that  ufua/ly,  the  perfon  of  weakefl  abilities^  and  mofl 
empty  heads^  are  better  at^  than  learned  menjike  thofe  Schollars^who 
being  nimble  in  putting  tricks ^and impo (lures  upon  their  CondijcipleSy 
were  dolts ,  as  to  their  Leffon  ,  or  elf e  fall  upon  it  with  fuch  [narlingy 
and  carping-,  as  difeover^  neither  ingenuity  ,  nor  ingenioufnefs ,  but  a 
fore  ficknejs,  called  Envy, 

In  the  Intimation ,  I  affirmed^  that  the  T>o5irine  concerning  the 
Weighty  and  Preflure  of  the  Water  was  New.  This  one  wordjike 
a  (park  of  Fire  falling  accidentally  among  Powdery  hath  been  the  occa-> 
fion  of  fo  much  debate.  Their  ground  is  y  hecaufe  they  look  upon  the 
Hydroftaticks,  as  a  Science  long  ago  perfeded,  feing  Archimedes 
2000  years  ago  hath  demonflrat  the  Water  to  have  a  Preflure ,  and 
fome  others  f  nee  y  /r^Stevinus.  They  affirm  likewife  y  that  all  the 
Th^ox^vnSyandE'&^QnmtniS)that  are  herCyare  either  deduceablefrom 
Archimedes,  and  Stevinus ,  or  are  the  fame  with  theirs,  if  thefe 
Gentlemen  had  fufp ended  their  judgment ,  till  this  Book  had  heenpuh^ 
lijhed )  I  fu  (pell  they  would  not  have  jpoken  fo  confidently.  For  Ar¬ 
chimedes  his  propofitionSy  they  are  hut  few ,  and proven  ( as  Mr  Boyl 
faith  )  by  no  very  eafie  demonftrations ,  which  have  more  of  Geo¬ 
metrical  fubtility^  than  ufefulnefs  in  them.  But  thejeywhich  are  here 
propofedi  are  not  only  ufeful,  hut  evidently  evicted  by  reafony  and  fen- 
fible  Experiments  ,  even  to  the  meane(l  capacities,.  And  though 
fome  of  ntinCymay  {perhaps )  co-incide  with  jorne  of  his,  which  to  me 
is  hut  accidental,  yet  our  way  of  procedour  is  toio  Qc^\o  different,^ 
uix  riMv  more  9,xrtc\i\mvt\thts  is  moreFi2.lk\Qz\Mis  demondr ations 


To  the  Reader. 

dre  Geometrical  .•  thefe  areVhytiazl,  Nk  propopions  4re  hut  for 
the  ufe  of  a  few ;  thefe  are  for  the  ufe  of  all.  His  are  not  illttf  rated 
and  confirmed  hj  Hyaroftatical  Experiments  /  thefe  are, 

Stevinus  a  late  Writer  keeps  that  fame  method,  Tet  I  judge  it 
ea(ie  to  let  fee^  even  in  the  entry  ^  how  little  cogent  [ome  of  his  demons 
flrations  are  y  without  derogating  frornfuch  a  Learned  ^Man,  He 
^4/^ Pragmatical  Examples  (  as  he  calls  them)  foriL 
lufirating  Geometrical  Propoficions  ,  anent  the  PvefTure 

of  the  W ater  5  tut  I  leave  them  to  he  conftdered  by  the  judicious  and 
under fianding,  Again^  in  this  Method ,  I  am  yet  as  much  different 
from  ether  Sy  who  have  written  lately  y  as  from  theje  ihaveheen  jpeak* 
ing  of,  For^  I  not  only  treat  of  the  Preffuie  Water,  lut  takes 
in  with  it  y  the  VttHixrQ  of  the  Air  joy  ntly  5  fince  to  explicat  fuffici-- 
ently  thePhenotnem  of  the  Hydroftaticks ,  without  it ,  it  is  impof 
pble,  Andyetfurder^  1  not  only  counter  pot  fie  K\x  with hut 
Kxxwith  Mercury ,4^;/ Water  with  Mercury, which  means  jeveral 
myfleries^  andfecrets  in  this  Art,  are  di [covered. 

There  are  [cveral  Inventions  found  out  of  late  in  the  Hydroffa- 
ticks ,  whofe  events ^and  efieHs^  cannot  he  clearly  deduced  from  the 
grounds  <?/ Archimedes,  and  Stevinu^  who  had  not  that  clear  difeo- 
very  (for  ought  we  know)  of  the  Preflure  of  the  Air,  that  (ome  now 
have,  without  which ^  thefe  effects  can  never  he  fuf  fciently  explain^ 
ed.  And  who  doubts^  hut  others  afterwards  ^  may  make  far der  difeo^ 
verieSy  and  profit  the  world  yet  morey  with  their  Inventions  y  then  any 
have  yet  donejs  then  Hydroftaticks, a  Science  long  ago  perfect¬ 
ed  i  To  this  Pedantick  Conceit y  I  mufi  again  oppofe  the  judgment 
ofMx,  ^oy\, who  faith  moreover,  that  the,ufefulnefs  of  this  part  of 
Philofophy  hath  been  fcarce  known  any  farder  than  by  name ,  even 
to  the  generality  of  learned  men. 

But  let  m  fuppofe.that  the  notion  of  the  Preffure  of  theV^zitrfis  of 

an  old  date,  even  as  old  as  the  Flood  (for  Noah  furely  knew,  that  the 

Preffure  of  the  Water,  would fufiain  the  Ark)  anil  (givings  hut 

not  granting)  that  Archimedes  2000  years  ago  hath  written  all  the 

Principles  of  the  Hydroftaticks,  doth  this  hinder  any  man  now, pom 

deducing  new  Conclufions  from  thefe  old  Principles  ^  But  there 

IaH-  d 


To  the  Reader. 

Adverfaries  Me  to  trace  me.  ‘Tes  like  the purpofes  wouQhave  been  ' 
fo  much  the  better ,  if  I  had  followed  other  mens  foot  flops  :  and  it  is 
like  thej  might  have  been  fomuchtheworje,  I  doubt  not,  but  I  have 
lighted  upon  other  mens  thotfghts  in  fome  things:  and  others  writ- 
ting  on  this  fame  fubjeSl ,  who  perhaps  are  mj  Antipodes  ,  may  fall  - 
upon  mine,  Antagonifts  they  are  able  to  deduce  all  my 

Theorems, the  events  of  all  my  Extpenmentsfromthe  grounds  of 
Archimedes  <*WScevinus,  //’they  take  not  their  word  again,  / 

hope  they  will  do  it for  now  I  put  them  to  it.  And  though  they'fhould, 
i  (  which  I  am  not  afraid  they  fhall  do  in  ha  fie  )  yet  ttiey  mufl  prove 
I  next , that  thefe  Theorems ,///(/ Oonclufions,  fo  deduced,  are  not  neve ^ 

I  which  all  their  Lngick  will  net  prove.  But  what  if  we  do  more  (fay 
they)  even  overthrow  many  of  allyourAetoPiztlcA  WHydroftatical 
Experiments,/;?  in  your  lafl  Peicef  [give  you  liberty  ^and for 

^  your  hire^  aGn\n'y  for  each'X\\eQtem^  er  Experiment,  youareahle 
to  ran  jack,  in  cither  of  the  two  Books,  though  they  come  near  to  an 
hundred.  But,  ye  mufl  oblige  your  [elves  fmy  Maflers)  to  do  it  with 

EezHon,  laying  aft de  your  Sophiihy  and  K  zmnz  eioqiiemia.  And 
this  I  offer.  Reader,  that  I  may  reduce  them,  to  abetter  hnvnoxn',  and 
encourage  them  to  leave  off  ^yting,  and  only  uje  reafon.  Ndther 

mufl  they  be  like  the  "Wzly,  that  only  lights  upon  the  £ore 'pYice.  But 

if  they  love  to  ktndle  any  more  fire,  they  will  find  me  proof  acainft  it. 

Jj  it  burn  them  ,  it  [tall  not  heat  me,  Neverthelefs ,  if  they  love  to 
juik  under  decky  like  Green-ho]  ns^  having  no  courage  in  themfelvesy, 
or  confidence  in  their  caufe,  they  mufl  excufe  me ,  if  at  lafl ,  l  write 
their  names  upon  aTicket ,  and  bring  them  above  deck.  ThisisaU 
I  have  to  fay,  at  prefent  (  Reader  )  and  1  bid  thee  farewell. 


ERRATA. 

Pag.  21.  lin.  8.  /or  weight  read  bfnhl.  Pag.  <85.  lin.  24,  for  E  H,  read  pH. 
'  ao.13  j.Iin.24. jooo,  Pag.  3o7*lia.2^,  read  promoting.  Pae.^i?. 
lm,2i,reaa iin.25.  read  dabotannt.Pag.gi7.1m.2.re4^/&magna. 

i  th  H  m*'  ‘"h th^ipres.  the  1 2,  that  (hould  have  the  fourth  place  in 


#^#### 

Contents  of  the  Exp  e  r  i  m  e  n  t  s, 

THe  fifft,  fecond,  and  third  fon ,  why  a  man  gripping  with 
Experimentjtouching  the  his  fingers  the  Torricellian  Tuh^ 
riftng  and  falling  down  of  Water  feems  to  find  the  weight  of  the 
in  Tubs  of  different  fizes.  Liquor  within ,  and  yet  finds  it 

37*  41*  44. 

The  fourth  is  a  Hjdroflatical  The  eleventh,  touching  the 
Experiment ^fh^wing  the  Reafon  counterpoifing  of  Mercury  in 
why  the  Mercurial  Cylinder  rifes,  Glafs-pipes  under-water^  by  the 
and  falls,  in  the  Torricellim  Ex^  help  of  a  Ballarice  above ,  addu- 
periment^  as  it  is  carried  up,  or  ced  to  prove  that  a  heavy  Body 
down  thorow  thtAtr.pag,t^6,^Q  weighs  as  much  in  Water ,  as  in 
The  fifth,  (hewing  the  reafon.  Air.  p^g.  ^6. 

why  the  Mercurial  Cylinder  rifes  The  difficulty  anlwered  , 
and  falls  in  the  Barofcope^  as  the 

Pipe  is  reclined  and  erected,  p.  5 1  The  twelfth,  touching  the 

Thefixth,  touching  the  /«-  reafon,  why  z  Cylinder  o{  Brajs, 
[penfion  of  Liquors  in  either  may  be  fufpended  by  a  Surface  of 
clofs  or  open  above,  not  only  of  Water,  before  it  touch  the  bot-. 
Water  by  Water,  but  of  Wa-  tom,  that’s  100  foot  deep, 
ter  by  Air.  p^g.55:>&(^.  p^g.i^i.&c. 

The  feventh,  touching  the  The  thirteenth  is,  touching 
Caufeofthe  fufpenfiony  and  keep-  two  plain  heavy  Bodies  fufpen- 
ing  up  of  Water  in  Weather-glaf-  ded  under  a  Water  34  foot  deep. 

fes.  p^g^59l  P^g^  ^^9 

The  eighth,  touching  the rea-  DoBor  Mores  hr a- 
fon,  why  a  Stone  weighs  lefs  in  gainft  the  Preffure  of  the  Airjan- 
Water  than  in  Air.  pag.  71,  drc.  fwered.  pag.  1 17 

The  ninth,  touching  the  rea-  The  fourteenth,  touching  the 
fon,  v/hy  under  a  Water  34  foot  counterpoifing  of  Mercury  with 
deep.the  hightof  the  Mercury  in  Water:  Mercury  with  Air  and 
ihQ  Barojcope^  is  58  inches.  Water whence  fome  notable 

pag.  77,  ^c.  phenomena z'p^^zr^  pag.iio.&c. 
The  tenths  touching  the  rea-^  The  fifteenth.touchinganEx- 
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periment  tried  in  a  Water  72  The  eighteenth,touching the 
foot  deep,  I>iving~Ark, 

The  fixteenth  ,  touching  the  The  nineteenth, touching  zSi- 

reafon,  why  the  different  wide-  made  to  work  under  W/iter' 
nefs  of  Tubs,  makes  noalterati-  with  Mercury ,  by  the  Preffure 
on  in  the  hight  of  the  Liquors  thereof,  as  a  operats  with 
fufpended  in  them.  j>dg.  135.  Water  ^  by  the  Preffure  of  the 
The  feventeenth,  a  notable  Air.  P.  iSo. 

trial  for  proving  the  Preffure  of  The  laft  is  for  demonitrating  . 
thtWater.  f^g,  i^J.&c,  the  precife  and  juft  of  any 
Mr.  Boyls  Experiment  infuffi-  Pillar  of  Air^  Water ^  or  Mercury, 
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To  the  R  ioder. 


.  V. 


\  . 


THat  thou  mayeft  know^by  ofle"  word  more;howwfc-» 
ful  this  part  of  phiUfoj^y  is,  and  hojv  to  li  dm  being 
a  Scitnee  h/tf  -t?-»  ferfeStcd,  take  but  th«  tolbwing  /•ro/'fl'* 
fal^  lately,  fince  my  Book  came  to  a  clofe, communicated 
to  me  by  a  Friend.,  which,  by  his  allowance,  1  have  pub-  > 
lifhedjteferving  t!ie  Anfwer  tphimfelf,the  Author  thereof.  • 

Brother,  ■  ’  ' 

BT  what  you  hav*  l^-dbfbed  in  your  Ar%  NoVa  &  Magna^, ' 
4W  t^/V  Book  ,  I  haveheen  ledtothk  YvLVtaWiQ.^  to 
heget  within  the  dowels  of  the  Sea,  a  Power,  or  Force,  which' 
^ith great  fafety,and  eafe,  fhall  bring  up  thegreatefl  weighty 
that  can  be  funk  therein :  ad  data  qujBcunque  pondcra  de- 
tterfa,  in  Maris  vifeeribus  Potentiam  producere,  quae  mo- 
do  fecuro,  &  facili,  e  funJo  cujufvis  altitudinis  ad  fiim- 
H  mum,  ipfa  evehat.  Jdrew  a  Letter  one  night,  fhewing  the 
way  how  this  might  be  done,  which  I  communicated  to  you, 
that  it  might  have  been  Printed  with  your  Book :  but  after 
fecond  thoughts,  I  judged  it  more  meet  to  keep  it  up  for  a 
time,  and  that  it  jhould  be  fet  forth  by  way  of  Propofal  only 
at  the  frfi,  by 


Ormifon , 

May  zo.  l6%z. 


Your  Brother, 
Mr.  ^ohnSinclar, 


This  New  Invention  y  though  Hydroftatfcal,  is  truly 
Mechanical,  there  being  here  a  Pondas  ztiAzPotenlia^hoit 
operations  depends  upon  Mechanical  Principles.  But  in 

«  €  f  fcveral 


c  :i  ' 

feveral  refpe^  it  is  far  more  admirable,  than  the  moft  part 
of  the  Mechanical  Engines,  which  are  look’d  upon  as  uu- 
pendious.  Many  things,  almoft  incredible,  are  reported  of 
Archimedes,  which  he  admirably  brought  about,  by  his 
Mechanical  Powers ;  butl  am  confident ,  that  by  this  /»- 
vention,  as  great  a  weight  may  be  lifted,  if  not  gi  eater, 
a  the  Power  of  any  Mechanical  Faculty  can  be  able  to 
move,  i  know,-  the  greateft  conceivable  weight ,  may 
be  demonftrat ,  to  be  moved  by  the  leaft  conceivable 
Power,  as  the  Earth,  by  the  force  of  a  mans  hand.  But 
how  is  it  polfible  to  contrive  Artificially,  anEng'inefor 
ithat  pufpofe,  which  will  do  that  by  Art,  which  the  de- 
rmonftration  makes  evident  by  reafon  ?  It  was  thought  a 
great  enterprize,  when  Pope  Sixtus  the  fifth,  tranfported 
iaoheHsk,v/hich  had  been  long  ffnce  dedicated  to  the  me¬ 
mory  of  Julius  Cefar,  \  from  the  left  fide  of  the  Vatican,  to 
a -more  eminent  place,  lOo  foot  diftant;  but  to  raifea  , 
Ship  of  lOooTun  intirely,  nay,  a  weight  loo  times 
greater,  is  furely  a  far  greater  enterprize.  This  Inven¬ 
tion  \s£(s  much.  the  more  admirable,  that -not  only  by  it 
any  fuppofed  weight  may  be  lifted,  but  from  any  deepnefs]  ■  \ 
Though  this  -f  perhaps )  cannot  be  done  Mechanically,  j 
becaufe of  fome  Phy^cal,  or  impediment,  yet  accor¬ 
ding  to-the  Laws  of  the  Hjdroftaticks  it  can  be  demon- 
■ftrat,  and  made  evident  by  reafon.  And  if  this  be,  then 

furely,  when  the  is  deterraimt,  as  the  burdens  of 

all  ships  are,  and  the  deepnefs  known  to  be,  within  fo  ma- 
=»y  fathoms, ^this  Invention  cannot  but  be  fuccefsful. 

T'ho^h  iht'flrength  of  Mechanical  Inventions,  may  be 
multipliedjbeyond  the  bounds  of  our  imagination,  where- 
'by  the  greateft  Weight ,  may  be, moved,  by  the  leaft 
Power-,  yttxS^cWifdomoiGod,  hath  thought  it  fit,  foto 
•eoafmc  that  knowledge,  that  it  cannot  teach,  how  both 

of 
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of  them^can  move  with  the  fame  qmcknefstnd  fpeed*  For^ 
if  that  were,  the  very  works  of  Nature  might  be  overturn¬ 
ed,  Therefore,  it  is  obfervablc,  that  when  a  great  Weight 
is  moved  by  a  (mail  Pomr^  the  motion  of  the  one,  is  as 
much  flower  than  themotion  ofthe  other ,  as  ih^Weight 
of  the  one,  exceeds  the  Force  of  the  other.  If  it  were  pof- 
{ihU  Mechanically  to  move  Earth  mth  the  Force  oi  a 
mans  hand,  the  motion  thereof  would  be  as  much  flower, 
than  themotion  of  the  hand,  as  the  Weighted  the  one,  ex¬ 
ceeds  the  Force  of  the  other,  which  is  a  great  difadvantage. 

!  And  as  the  Weight  and  Power  do  thus  differ,  ^sxojwiftnejsy 
md  floivnefs  in  motion,  To  alfo,  as  to  Space.  For,  by  how" 
much  the  Power  is  in  it  felf  iefs,  than  the^^/^/;t,by  fo  much* 
will  the  boun Jsor  Svace^th^  fFe/^)&/  moves  thorow,be  lefs 
than  the  Space,  the  Power  goes  thorow.  If  it  were  polfible 
(keeping  the  fame  inftance)to  move  the  Earth  with  a  mans 
hand,  the  thorow  which  it  paffeth,  would  differ  as 
much  from  the  Space  the  hand  goes  thorow,  as  the  one  ex¬ 
ceeds  the  othef.^  which  is  another  difadvantage. 

It  may  be  thought,  that  if  this  Invention  depend  upon 
Mechanical  Principles^  it  may  be  obnoxious  to  thefe  abate¬ 
ments.!  anfwer^though  there  be  in  it  a  Pondm^md  a  Poten^ 
4/a,z  Weight, and  a  Fotp&^this  moving  the  other,  yet  it  will 
evidently  appear  from  Experience,  that  the  motion  of  the 
one, is  as  fwift  asche  motion  of  the  other,  and  tiiat  the  one 
moires  as  much  Space  and  bounds  in  the  fame  time  ,  as  the 
other, which  is  a  great  advantage.  In  this,  it  excells  all  the 
Mechanical  Powers^  anu  Faculties^  that 'have  ever  yet  been 
invented  and  pradfifed,  Tfany  think>  that  fuch  a  device 
cannot  be  effedluat,  without  a  confider-able  expence.  l  an- 
:  Ever, the  expence  is  fo  fmall,  that  I  am  afliamed  to  mention 
j  1^*  method  and  manner  of  doing  this,  is  moft  eafie 

I  likewife,  Neitheroughtthis  to  beaground,whyany  man 
I  fliould 


t  ^ 


flidaiy  if ^  fi^ce  th«f  tw ofi' ftMuF  fnV'eitdoiK  ardi- 

nafltyafffyerfoiDfeiJ'wttH  the  ^r^ateft  facility. 

■  As'itcbtftiiierids' this  part  oft  fhilofofhj  to  all  ingehious 
Spirits,  as'tildft  pleafaiit,  and  moft  profitable ,  fo  it  gives 
a  cheek  to  the  imtrfattt,  who  look  upon  it  as  aSdence  lon^ 
agtfir}  ""  ' 


>  'V 


■»  '\r1 


,  m  aAi  ,k»i.i  K'  f  J.  « 


r  , 


la  praife of  the  Aar  h  ok,  and  his  Work. 


I. 

tiilfi  Infant*  Art  no  further  did  pretend 
Then’ to  flat  notions^  and  i  bare  dcflre  % 
what  by  [mail tofl  we  now  do  comprehend^ 

Ottr  fredecejfors'  only  did  admire^ 

How  fruitful  Reafony  arrnd  with  powerful  Artf. 

Uncovers  Nature  to  each  knowing  eye  : 

Our  Author  the  World  doth  here  impart 
what  was  before  efteemd  a  my  fiery  ^ 

5. 

The  various  motions  of  that  Element ^ 

whofe  liq^lidjorm  ^^ives  birth  to  much  debate  $ 

By  demon  fration  he  doth  reprefenty 

Unfolding  th^  intrigues  of  that  fubtil  fate, 

4*  - 

The  Water  s^€our(ey  and  Sourfcy  from  Whence  they  flow. 
By  him  to  th'jehfe  jo  clear h  are  difllay^d x 
Their  Current  Weighty^  and  Meafure  now  we  knoWy 
fTis  no  morofecreh  but  art  open  Trade ^ 


L  ii  .j 

^  :rn  v.in  7  It/'. 


■  j  ::: 

-.ry-  ^ 


W.  C. 

HYDROS 


T  HEOREMS, 


Containing  (bmc  ufeful  Principles  in  or¬ 
der  to  thatexccllentDoftrine,  anent 

the  wonderful  Weighty  Force^  and  Prt^urc  of 
the  Water  in  its  own  .Element, 


THEO  RE  M  L 

In  all  Fluids  y  he  (ides  the  fir  ft  and  vifible  Horizontal  fur* 
face,  there  are  many  moe  imaginary,  jet  xtdX^ 

Figure  i.  *  .  ■ 

O  R  the  better  underftandin^  the 
following  Experiments,  it  is 
needful  to  premie  the  fubfe- 
quentT  heorems-,thc  firft  where¬ 
of  is,  that  in  all  Fluid  bodies, 
fuch  as  Air,  Water, andMercuiy, 
or  any  other  liquid ,  there  is  be- 
fides  the  firft  and  vifiblc  furface, 
innumerable  moe  imaginary  ,un* 
der  that  firft,  yet  real,  as  may 
be  feen  from  the  following  Schematifm,  which  reprefenc^ 
a  Veftel  full  of  Water ,  where  befidcs  the  firft -furface 

A  AB 


2  j^po?oftat<cal  3CDco?etiis> 

A  B  C  Dj  there  is  a  fecond  E  F  G  H,  and  a  third  I K  LM, 
and  fo  downward,  till  you  come  to  the  bottom.  This 
holds  true,  not  only  in  Water,  but  in  Air  alfo  ,  or  in  any 
other  Fluid  body  whatfoever.  I  call  the  under- furfaces 
imaginary,  not  becaufe  they  are  not  real  j  for  true  and  real 
cfFeds  are  performed  by  them  5  but  becaufe  they  are  not 
adfually  diftinguifhed  amongft  themfelves,  but  only  by  the 
Intelle«5t. 


THEOREM  II- 

In  all  Fluids^  as  it  is  netdful  to  conceive  Horizontal 
plains^  fo  it  is  needful  to  conceive  Perpendicular 
Fillars, cutting  thefe  Flains  at  right  Angles, 

.  Figure  I.: 

THis  Propofition  is  likewife  needful  for  underftanding 
the  following  Dodrine,  anent  the  Preffure  of  the 
Water  ;  for  in  it,  as  in  all  Fluids,  though  there  be  not 
Columes  or  Pillars  adually  divided,  reaching  from  the 
top  to  the  bottom,  yet  there  are  innumerable  imaginary, 
which  do  as  really  produce  effedfs  by  their  preffure^  as  if 
they  were  adfually  diftinguifhed.  Thefe  imaginary  Pillars 
are  reprefented  in  the  nrft  Schematifm,  one  whereof  is 
A  E I  N  OP  the  other  B  F  K  R  T,  and  fo  forth. 


THEOREM  III- 

Jhtreis  atwofoldBallance,  one  Natural, 
another  Artificial. 


By  the  ArtipcialBallance,  lunderftand  that  which  the 
Mechanicks  call  Libra,  which  Merchants  commonly 

tife.  By  the  Natural  BaUanct  (which  for  diftindlions  caufe 

- 


I 


i^pc?oaa«cai  XDeo?cnis* 
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I  fo  nominat )  I  mean,  v.  g.  a  Siphon ,  or  crooked  Pipe, 
wherein  water  naturally  afcends  or  defcends,  as  hish  or  iL 

m  the  one  Leg,  as  in  the  other,  ftill  keeping  an  cvennefs, 
or  likenefs  of  weight. 


THEOREMIV- 

Fluid  bodies  counterpoife  one  another  in  the  Ballance  of 

Nature,  according  to  their  Kkimde  only. 

THis  Theorem  will  appear  afterwards  moft  evident' 
whilevyepafs  through  the  feveral  Experiments  •  and 

iommnSv explicating  fundry  difficulties ’that 
CO  nmonly  occur  m  the  jdroflaticks.  The  meanine  of  it 

IS  flioaly  this  .•  while  two  Cylinders  of  Water  are  fn  the 
oppofi  te  Scales  of  the  j^atural  Ballance,  they  do  not  coun- 
erpoife  one  another  according  to  their  Aickne°  4 
though  the  one  Pillar  of  Water  be  ten  times  thickL  then 

’  not  able  to 
P  els  up  the  other  ,  that  s  more  flender,  andfo  liohter 

beyond  us  ovmhight:  and  therefore  they  weiohoffivaci 

cording  to  their  Altitudes,  ^  ®  ^ 


theorem  V- 

hn  all  Fluids  there  ii  a  Preffure, 


1. 


•  r 


Elements  of  Air,and  Wa- 

fpeak/bnV  3-  ^  O''’"  P'ace  (  as  they 

iWa  For  Airand  Water,  be- 

■  o  naturally  indued  with  weight,  . theiecondfoot  cannot 

A  a  l,g 


4  i^pDioftatical  XUcq?em0. _ 

be  under  the  ■  unlcfs  It  fuftsin  itJ  if  thisbCj  it  itiui^ 

neeeffarily  be  prefl  with  its  burden.  Sd  this  Water  being 
naturally  a  heavy  bodyjthe  foot  I  cannot  be  under  Ejiin- 

lefs  it  fuftain  it,  and  be  preft  with  the  burden  of  it  •  the 
foot  N, being  burdened  with  them  both.  From  this  Pref- 
fure,  which  is  in  Air,  arifeth  'a  certain  fort  of  force,  and 
power ,  which  may  be  called  Be/tfil,  by  vertue  whereof, a  ' 
little  quantity  of  Air, can  expand  and  fpread  out  it  felf^t-o  a 
very  larg;e  quantity,  and  may  by  extrinfick  force  be  redu¬ 
ced  to  that  (mail  quantity  again,  .Though  this  expanfive 
faculty  be  evident  in  Air,  yet  it  is  fcarcely  difcernable  in 
Water,  unlefs  it  be  in  very  deep  parts,  near  the  bottom^ 
■where  the  PrefTure  is  great.:  This  Preflufe  is  not  of  the 
fame  Degree  in  all  the  parts,-  but  is  increafed  and  augmen-  . 
ted,  according  tothe  deepnefsofthe  Aif.and  Water,-  for 
•the  Air  upon  the  tops  of  Mountains  and  high  places ,  is 
thought  to  be  of  a  lefs  Preflure,  then  in  V  alleys :  and  W  a- 
ter  is  of  a  lefs  Preffute,  ten  or  twelve  foot  from  the  top,, 
then  twenty  or  thirty.  So  is  the  Water  N,  under  a -fat 
lefs  Preflure,  then  the  Water,  PorQ.  , 


v  T  H  E  O  R  E  M  V  I- 

.  Thefriffure  of  Fluids  is  on  tverj  fide. 

•  Figure  i. . 

THe  meaning  is,  that  Air  and  Water  preficth  not  on¬ 
ly  downward, but  Hpward,not  to  the  right  hand  only, 
but  to  the  left  alfo,and  every  way.So  the  foot  of  water  K, 
not  only  prefleth  down  the  foot  R,.  but  prefleth  up  th6 
foot  F,  yea  prefleth  the  foot  L  ana  the  foot  L,  with  the 

fame  wight,  Aad  the  imaginary  furfacc ,  is  as  much 

....  _  _  ... 
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pfeft  up,  by  the  water  I K  L  M,  as  it  is  preft  down  by  the 
water  EFGH.  Upon  this  account  it  is,  that  when  a 
Sphere, or  Glob  is  fufpended  in  the  midle  of  Water, or  Air, 
all  the  points  oflheirfutfaces  are  uniformly  preft.  After 
this  manner,  are  our  bodies  pfeft  with  the  invironing  Air, 
and  the  man  that  with  the  amhient-  and  invironing 

Water, 


THEOREM  VIE 

f 

AUthc  fifts  of  A  Fluid  in  the  futnc  Hotizontdl  LinOy 

are  equally  pref.  • 

Figure  i. 

“'He  meaning  is,  that  the  foot  I,  Is  no  more  preft, 
_  then  the  foot  K  J  neither  is  the  foot  L,  more  bur¬ 
dened,  then  the  fopt'M.  Thereafonis,  becaufe  each  of 
thefefeet,  fuftains  the  fame  weight  ’:  for  E  F  G'‘H  arer  all 
of  them,  of  the  fame  burden-.’  therefore  all  the  parts  of  a 
Fluid  in  the  fame  Horizontal  furface,  are  preft-  moft  equal¬ 
ly.  This  holds  true  in  Air,  and-Mercury,  or  in  any  other 
Liquid  alfo.  . 


T  H  E  O  R  E  M  V  1 1 1- 

The  Preffure  of  Fluids  feemto  he  according  ' 
Arithmetical  ProgrelFion,' 

Figure  i,  - 

'He  meaning  is,  that  If  the  firli  foot'Of  Water ,  have 

,  one  Degree  of  Preflure  in  it ,  the  fecond  mu,i|,|iave 

oilLy  two;  aad  thc  third  muft  have  only  three, and  fo ior^, 
i  > - - -  -  ■which 
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which  appears  from  the  Schematifm  .*  foj  the  firft  foot  E, 
having  one  Degree  of  weight,  and  the  fecond  loot  I,  hav 
ing  ot  its  felf  as  much,  and  fuftaining  E,  it  muft  have  two 
Degrees,  and  no  more.  So  the  foot  N,  fuftaining  two 
Degrees  ot  PrelTure  from  I  and  E ,  muft  have  the  weight 
only  of  three  Degrees ,  O  of  four,  P  of  five.  It’s  evident 
alfo  from  Experience,  for  while  by  the  Preflure  of  Water, 
Mercury  is  lufpended  in  a  glafs  tub,  we  find ,  that  as  the 
fi)  ft  fourteen  inches  of  Water,  fuftains  one  inch  of  Mercu¬ 
ry,  fo  the  fecond  fourteen  inches  fuftains  but  two,  and  the 
third,  but  three.  But  it  the  Preflure  were  according  to 
Geometrical  progrefsion,  the  third  foot  of  Water  ought  to 
fuftain  four  inches  of  Mercury,  the  fourth,  eightj  the  fifth, 
fixteen,  ^c.  which  is  contrary  to  Experience. 


THEOREM  I  X 


In  all  Fluids  there  is  a  twofold  weight,  one  Senfible, 


the  Infenfible. 


THe  firft  is  common  to  all  heavy  bodies,  wJiich  W'e  i 
find  in  Water,  while  we  lift  a  Veflel  full  of  it  front  ' 
the  ground.  The  Infnftble  weight  oi  Water,  and  Air, 
or  of  any  other  Fluid,  can  fcarcely  be  difcerned  by  the  - 
fenfes,  though  it  be  as  real,  as  the  former,  becaufe  the 
Preffure  is  uniform.  By  vertue  of  the  fecond,  bodies  na¬ 
turally  lighter  than' Water,  aredriven  fl-em  the  bottom  to 
the  top,  as  Cork,  So,  a  man  falling  into  a  deep  Water, 
goes  prefently  to  thebottpm,andinftantlycomes  up  again, 
Hereis  a  natural  effed,  which  cannot  want  a  natural  caufe  j. 
and  this  can  be  nothing  elfe,  but  the  Preflure  of  the  Wa. 
ter,  by  vertue  whereofhp  conics  up,  and  yet  he  fods  no¬ 


thing 


i^ptJjoftat^cal  1C|)eo?ciitsf,  7 

thing  driving  him  up,  or  pulling  him  up.  Therefore, 
there  is  in  all  Fluid  bodies,  an  Injenftble  weight ,  as  there 
is  one  S enfible -y  feing  the  man  that  (perhaps)  weighs  fe- 
venteen  Stone,  is  driven  up  fifteen  or  fixceen  fathom  by 
it.  And  it  muft  be  very  confiderable,  and  exceed  the 
weight  cf  the  man,  feing  it  is  able  to  overcome  fuch  a 
weight.  So  are  vapours  and  fmoke  driven  upward  by  the 
Infenfihk  rveight  of  the  Air,  and  by  that  fame  weight,  do 
the  Clouds  fwim  above  us. 


THEOREM  X- 

The  Inlenfihle  weight  of  Fluids  y  is  only  found  hy  fenfe, 
when  the  Prejjure  is  not  uniform, 

FOr  underflanding  of  this  Propoficion,  I  muft  fuppofe 
fomethings  that  are  poflible ,  but  not  pradicable. 
Put  the  cafe  then,  while  a  man  opens  his  hand,  the  Air 
below  were  removed,  he  would  fcarce  be  able  to  fuftain 
the  weight  of  the  Air,  that  refls  upon  the  Palm  above  : 
or  if  the  Air  above  were  annihilated,  he  would  not  be  able 
to  bear  down  the  weight  that  preffeth  upward.  Or,  while 
a  U/W  is  in  the  bottom  of  the  Sea,  if  it  were  polTible  to 
free  any  one  part  of  his  body  from  the  Prefture  of  the  Wa. 
ter,  fuppofe  his  right  arm,  I  doubt  not,  but  the  blood 
would  fpring  out  in  abundance  from  his  finger-ends  .•  for 
the  arm  being  free,  and  the  other  parts  extreamly  preft, 
the  blood  of  neceflity  muft  be  driven  from  the  ftroulder 
downward,  with  force,  which  cannot  be  without  confi- 
derablepain.  It  is  evident  alfo,  from  the  application  of 
the  Cupyin-glafsy  which  being  duely  applied  to  a  mans 
skin,  caufeth  the  Air  to  prefs  unequally,  the  parts  with¬ 
out. 
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out,  being  more  preft,  than  the  parts  within,  in  which 
cafe  the  unequal  Preffure  caufeth  the  pain,  and  fo  is  fouftd  • 
byfenfe,  j 


THEOKEM  XI-  •; 

^'Cylinder  of  Witter, or  of  anj  other  Fluid  body^  lofeth  of  its 
,  weight,  according  to  its  reclination  from  a  Perpendi¬ 
cular  fofition  ,  ■  towards  art  .Horizontal  or 
levell  fcituation. 


FOr  underftanding  of  this ,  confider  that  while  a 
Pipe  full  of  Water  ftands  perpendicular  ,  theloweft 
.  foot  fiiftains  the  whole  weight  of  the  Water  above  it: 
but  no  fooner  you  begin  to  recline  the  Pipe  from  that  Po- 
fition,'  but  afToon  the  Preffure  upon  the  loweft  foot  grows 
(efs ;  -  So  that  if  the  loweft  foot,  in  a  perpendicular. pofi- 
tion  ,  fuftained' the  burden  of  ten  feet ,, it.  cannot  fuftain 
above  five  or- fix,  when  it  is  half  reclined.  .  A  certain  evi¬ 
dence  whereof  is  this ,  the,  more  a  Cyilnderof  Water  is 
reclined  towards  the  Horizon, or  Level, it  takes  the  fhorter 
Cylinder  of  ^Water  to  counterpoife  it ,  as  is  evident  in  Si' 
fhons,  ^Foj,  though  the  one  Leg,  be  fixteen  inches  long, 
and  the  other  but  fix;  yet  a  Cylinder  of  Water  fix  inches 
long will  counterpoife  a  Cylinder  of,  fixteen.  ,B,ut  this 
cannot  be,  unlefsan  alteration  be  made  in  the  Preflure. 
.For,'  how  is  it  pofTible,  that  a  Cylinder  of  .Water  can 
fometimes  be  in  aquitibrio  with  a  leffer ,  and  fometimes 
with  a  greater  weight,  unlefs  the  Weight,  and  Preffure  of 
it,  be  fometimes  more,  and  fometimes  lefs>?  When  I  fay 
a  Cylinder  of  Water  lofeth  of  its  weight  by  reclination, 
it  is  to  be  undetftood  only  of  the  Infenftble  Weight:  for 

'  '■ .  “  the 
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the  is- unchangeable ,  feing  it  is  alwayesa 

Pillar  of  fo  many  inches,  or  feet.  Now  the  truereafcn, 
v/hy  the  Preffure  upon  the  loweft  foot  grows  lefs,  is  this  j 
the  more  the  Pipe  is  reelined  ,  the  more  weight  of  the 
Cylinder  refts-upon  the  fidcs  of  the  Pipe  within  >  by 
which  means, the  loweft  foot  is  eafed  of  the  burthen  y  ani 
Js  altogether,  eafed, when  once  the- Pipe  lyes  Horizontal, 


TBEOREM'XII- 

Allnifthu  in  .rkidsi  tk  u»equd  Preffure 

the  Horizental  ^ttrfacc* 

Tigure  i, 

FOr  underftanding  this, I  muft  diftihguifb  a  twofold  mo¬ 
tion  in  Fluids  5  one  commvtt!^  another  frefer^  by  ver- 
fue  of  the  firft,  they  incline,  as  all  other  heavy  bodies,  » 
be  at  the  center  of  the  Earth.  It  is  evident  in  the  motion 
of  Rivers,  which  defeend  from  the  higher  placesto  the  val¬ 
ley  s  ,  even  by  vertne  of  that  tendency  they  have  to  ^  at 
t\it  center.  By  vertne  of  the  fecond;  they  incline  to  riiove 
everyway  5  not  only  downward,  But  upward,  hitherand 
thhher.  T  his  fort  ofmot  ion  is  peculiar,  and  proper  only 
to  Fluids  5  and  it  is  that  which  is  fpoken  of  in  this  Theo¬ 
rem.  rfaythen,  that  all  motion  in  Fluids,  is  from  the  un¬ 
equal  PreiTure  of  the  Horizontal  furtace.  For  put  the  cafe 
A,  were  more  preft  then  Bjf.j’.  with  a  ftone,tnen  furely  as 
the  part  A  defeends,  the  other  part  B  will  afeend,  and  fo 
willC  and  D  rife  higher  .|oo.  Suppofenext,  the  part  A 
were  fred  of  the  Preffure  of  t,he  Air  *  then  furdy  in  the 
fame  inftant  of  time,  would  the  dart  A  afeend,  and  the 
patts  BCD  defeend.  As  this  Prlpofition  is  true  in  order 

B 
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to  the  firft  and  vifible  furface  A  B  C  Di  fo  it  is  tme  in  or¬ 
der  to  the  imugintrj  furface  I K  L  M  5  for  put  the  cafe  the 
fpaAl,  were  filkdwith  a  body  naturally  heavier  then 
W^ter,  as  lead  or  ilbne,  then  behoved  that  part  of  the  fur¬ 
face  toyeeld,  it  being  more  preftj  then,  the  part  of  the  fame 
fsrfacejK,''  Or'if  the  fpace  K-wete  filled  with  a  body  natu^ 
rally  lighter  theniwarer,  as  ■  Qorkj  then  ought  the  wa-. 
ter  R  .to  afiend,  it  being  lefs  preft,  then  the  water  N  or  S. 


T  H  E  O  REM  X  I  r  E 

AM}  natural  heavier  then  Walter,  defcfnds  5  and 
a  ho^  mtur all} lighter,,  afe ends ^ 

Figure  E. 

For  underftanding’  of  this,  kt  us  fuppofe  the  quadrat 
fpace  E,  to  be  fified  with  a  piece  of  Lead  or  Iron.  I 
fay  then  ii  muft  godowurto  1 5  and  tfie  reafon  Is,  becaufe 
the  quadrat  foot  of  Water  L  is  morepreffed  then  the: 
quadrat  foot  of  Water  T 0  iliuftrat  this,  let  us  fup- 

pofe  that  each- qiKdtat  foot  of  this  Wwer.  we^hs  a  pound, 
and  that  the .  heavy  body-  exiting  in  E,  weighs  two 
pouad.  If  this  be,  the  foot  of  Water  i;  muft  yeeld,  fee¬ 
ing  it  is  more  preft  then  K :  upon  the  fame  account  mnft 
the  Water  N  yeeld,  and  give  way  to  theStone ,  feeing 
it  is.mote  preft  then  R,  ,  For  aepording  to  the  twelfth 
Theoreni,^  .jr^;,|'f  unequal  Bne.fJ'ure  uf  on  a  furface, 

unless  motion  fc dam,  . 

For  uoderftanding  the fecond  part'  let  us  fuppofe  the 
fpace  R,  to  be  filled  with  a  piece  of  Cork,  thatisfpe- 
cificaUy  or  naturally  lighter  then  Water...  1. fay  then,  it 
nmft  aftend  tq^he  top  B ;  and  the  reafon.  is,  becaufe  the 
quadrai^kotofWatcr  K,  is  more  preft  upward,  then  the 

quadrat 
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quadrat  foot  of  Water  I,  or  L  is :  but  this  cannot  be  is 
Fluid  bodies,  unlefs  motion  follow  thereupon.  I  fay,  it 
is  more  preft  up,  becaufe  R  being  lighter  then  N,  or  S, 
itmuftpreft  with  greater  force  upon  K,  then  S  can  do 
upon  L ,  or  N  upon  I.  It  is  ftill  to  be  remembred,, 
That  Fluids  frc([eth  with  as  much  fir ength  uftvard^  as  down' 
ward,  according  tothefixth  Theorem; 'and  that  an  Ho. 
rizontal  furface  doth  as  really  fuffer  unequal  Preffurefrom 
below,  as  from  above. 


T  H  E  O  H  E  M  X  I  V-  , 

Bodies  naturally  lighter  then  Water ,  fwi/nttfett 

the  furface  and  tof. 

f  Figure  I,  " 

THe  reafon  of  this  Propofition  mull  be  taken  ^ona 
the  nature  of  rn  equifendiumy  or  equal  weight.  For 
witliout  doubt,  there  is  a  counter-ballance  between  the 
PreOTure  of  the  Water,  and  the  weight  of  the  body  that 
fwims.  To  make  this  probable,  let  us  fuppofe  there  were 
a  piece  of  Timber  in  form  of  a  Cube,  fix  inches  thick  cvei' 
ry  way,  without  weight.  In  thiscafe,  the.undeo- furface 
of  that  four-fquar’d  body,  being  applied  to  the  furface  of 
the  Water  A,  would  ly  clofs  upon  it,  as  one  plain  Table 
lyes  upon  the  face  of  another,  without  any  prelTure :  and 
it  being  void  of  weight,  the  part  of  the  furface  A,  would 
be  no  more  burdened,  then  the  next  part  B  adjacent, 
whence  no  motion  would  follow.  Here  Is  oq  equipondium, 
or  counter-ballance. 

Secondly,  let  us  fuppofe  the  faid  body  to  acquire  two 
ounces  of  weight,  then  it  follows that  it  muft  fubfide, 
and  fink  two  inchesbelow  the  furface  A  BCD;  and  that 

B  a 


fo  far,  till  it  come  by  vertue  of  its  new  acquired  weighr,  to 
a  counter-ballanee  with  the  PrelTure  of  rheWater.  Which 
Preffure  is  nothing  elfe,  but  as  much  force  or  weight,  as  is 
equivalent  to  the  weight  of  Water ,  that  is  thruft  out  of 
its  own  place,  , by- the  fubfiding  and  finking  of  that  body>  . 
two  inches,  ■ 

Thirdly,  vlet  us  fuppofe  the  fame  body  to  acquire  othetf 
two  ounces  of  weight ,  then  muft.  it  fubfide  other  two 
inches.-  Laftly,  let  us  fuppofe  that  it  acquires  fix  ounces  | 
of  weight,  then  it  follows  that  the  whole  body  finks ,  fo  ' 
fari  I  mean,  till  itS-upmoft  furface  be  in  an  Horizontal  line  ■■ 
with  the  furface  of  the  Water  ABC  Here  it  fwims 
alfo,  becanfe  the  weight  of-it  becomes  juft  the  weight  of  ; 
fo  much  Water,  as  it,  hath  put  out  of  its  own  place.  I  fay, 
it  muft  fwim,  -  becaufe  ifehe  Water  I,  ’  was  able  to  fulfein 
the  Water  Ej  which  is  put  from.,its.ownpkce,  furely  it 
mufi  be  able  to.fuft^n  ,tnat  body  altb  ,  that  did  thruft  it 
frem,its,own  place,  feing  both  are  of  the  fame  weight,  . 
namely  fix  ounces.- IK  this  cafe , .  the  body  immerged ,  , 
and  the  water  wherein  it  is.  drowned,  become  of-  the  fame  ; 
weigbt;j5i’rr/jf“crf//y  feing  bulk  for  bulk  is  of  the  fame  ■ 
weight,.} .  T 0  riiake.this  body  {fedficallj,  or  naturally  hea¬ 
vier  then  .Water,  and  conlequently  to  fink,  to  the  bot-  ■  i 
tom,-nothing  is  required,  butto  fuppofe  that  it  acquires  - 
one  ounce  more  of  weight }  which  done,it  prefently  goes 
down,  I,  being,  more  burdened  then  K,  Note  by  the  , 
way,  a  twofold  weight  in  heavy  bodies,  one .  individual^ 
the  other  Jpecificiy  gnd  that  two  bodies  agreeing  in  in- 
weight, may  differ  in  ^eeifick  weight,'  So  a  pound 
•fiead,„and.a  pound  of  Cork,  agree  individually ^  he- 
caufe  they  are  both  1 6.  ounces:  but  they  diSci  J^ecifiedSy^ 
betaufc.the  one  is  naturally  heavier  then  the  other. 

THEO 


j^pDjoftattcal  XDeo^ems*  ij 


T  H  EO  R  EKI  X  V: 

Bodj  that  fiots  dove  Water ,  even  though  its  upper 
furface  he  level  with  the  furface  of  the  Water,  can  ever 
be*  made  to  jwim  between  the  top  and  the  bottom,' 

Figure  i; 

FOr  clearing  this  Propofition,  letusfuppofe  F  to  be  a 
four*  fquare  piece  of  Timber,  of  the  fame  fpecifickmd 
natural  weight  withWaterjandconfequently  its  upper  fur- 
face  to  be  level  with  the  furface  of  the  Water  A  B  C  D,  I 
fay  then,  if  it  be  preft  down  to  R,  it  fliall.arife  thence,  and 
neverreft  tiiritbewbere  it  wa's,  namely  in  F/  The  reafon 
feems  to  be  this,becaufe  the  four-fquar’d  body  ofW ater  R, 
is  really  heavier,  then  the  four-fquafd  piece  of  Timber  F. 
If  this  be  true,’  it  follows  of  necelTity,  that  it  muft  afccnd: 
for  if  theTimber  exifting  inR,be  lighti^r  then  theWater  R , 
the  Water  T  muft  be,lefs  preft,  then  the  Water  O,  or  the 
Water  V  5  whence  (  according  to  the  twelfth  Theorem  ) 
motion  muf  follow.  Again,  if  the  Timber  R,  exifting  in  the 
Water  R  ,>  be  lighter  then  the  fame  Water  is,  then  muft 
the  Water  K,  be  more  preft  up  then  the  Water  I,  or  L; 
whence  yet,  according  to  the  fame  Theorem,  'motion  mujl 
follow.  It  it  be  faid,  that  the  Timber  F,  is  of  the  fame 
weight  with  the  Water  R,'  becaufe,  it  being  equal  in 
w^eighc  with  the  Water  F,  which  it  hath  thruft  out  of  its 
own  place,  it  muft'alfo  be  equal  in  weight  to  the  Water  R, 
feeing  F  and  R  being  of  the  fame  dimenfions;  pe  of  the 
fame  weight.  -There  is  no  way  to  anfwer  this  difficulty, 
unlefs  I  fay  the  f  our-  fijuarM  body  of  water  R ,  is  really  and 

truly  heavier  then  the  four-  fquar’d  body  of  W ater  F.  T he 

reafoE 
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rcafon  feeras  to  be,  becaufe  the  Water  R,  is  under  a  grea¬ 
ter  Preflare,  then  the  Water  F  j  and  by  vertue  of  this  I 
greater  Preflure,  there  are  really  moe  farts  of  Water  in  it,  ' 
then  in  F  ^  therefore  it  muft  be  heavier.  Even  as  there  are  I 
far  moe  parts  of  Air, in  one  cubkk  foot  near  the  Earth  ^thea  I 
in  fix  or  ftven  near  the  Jtmojphtre.  Hence  it  is ,  that  ^ 
a  pint  of  Water  taken  from  the  bottom  of  the  Sea,  fourty 
fathom  deep,  will  be  heavier,  I  mean  in  a  ballance,  then  a 
pint  taken  from  the  furface.  Take  notice,  that  when  the 
veflel  is  once  full  at  the  bottom,  the  orifice  muft  be  clpfely 
flopped,  till  it  come  to  the  top :  otherwifc  the  parts  that 
are  comprefled  at  the  bottom ,  namely  by  the  weight  of 
the  fuperiour  parts,  relaxes  themfelves,  before  they  come 
to  the  top.. 


THEOBEM  XV L 

It  is  not  imfofsihlefor  a  body  to  he  fuff  ended  between 
the  furface  andthehottora. 

Figure  r, 

FOr  underftanding  this,  fuppofe  F  tobea  four-fquare 
piece  of  Timber,  which  though  it  will  not  reft  but  at 
the  furface,  A  B  CD,  yet  may  be  made  to  go  down  of  its 
own  accord,  and  reft  at  T,  namely,  by  making  it  To 
much  heavier,  as  the  Water  T  is  heavier  then  the  Water 
F.  To  know  this  difference, which  is  not  very  practicable  5 
the  Cube  ofWater  T,maft  be  brought  from  its  own  place, 
under  the  fame  degree  of  Pref&re  it  hath,  and  put  into  the 
Scale  of  a  Ballance,  and  weighed  with  the  Cube  of  Water 
F,  put  into  the  other  Scale.  Now  if  the  Water  T,  be 
half  an  ounce  heavier,  then  the  Water  F,  then  to  make 
the  Timber  F  hing  in  Tj  it  muft  be  made  half  an  onnee 
heavier.  There  feems  to  bereafon  for  it  alfo  5  for  if  a 

Cube 


Cube  ot  Timber  reftitig  tn  the  fpace  T,  be  juft  the  wight 
of  the  W ater  T ,  theimagi/rarf  furfacc  O  T  V,  is  rfotfiofe 
preft,  thcQ  if  T  were  Water,  and  fo  k  cannot  go  ddWft. 
ward  :  neither  can  it  go  upward,  feing  the  under  part  of 
the  Water  R,  is  no  more  preft  up  by  the  Timber  T,  tbed 
ifthefpace  T  were  filled  with  Water,  Ifitbefaid,  accor¬ 
ding  to  this  reafoning,  a  Stone  may  be  fiifpended  in  a  deep 
Water,  between  the  top  and  the  bottom,  which  is  abfurd. 
ilanfwer,  fuch  a  thing,  may  happen  in  a  very  deep  Water : 
For  put  the  cafe  a  Cube  of  Lead  twelve  inches  every  way, 
were  to  go  down  twelve  thoufand  fathom  ,  ft  is  probable, 
it  would  be  fufpended  before  it  came  to  the  ground.  For 
coming  to  an  imagimrf  furface  far  dbwn,  where  the  Pref- 
fure  is  great,  a  Cube  of  Water  twelve  inches  thick  there, 

I  may  be  as  heavy  (  even  fieei^eallfy  zsiht  Cube  of  Lead 
;■  is,  though  the  Lead  be  ten  fimesihea'vler  f^ecificaty,  thent 
any  foot  of  Water  at  the  top.  If  Water  fuftercom- 
prelfion  of  pai  rs,  by  the  fuperiour  burden'5  it  is  more  therts 
probable,,  that  the  fecond  foot  of  Water  burdened  with' 

I  the  fii  ft,  hath  moe  parts  in  it,  then  are  in  the  firft,  and  the' 
j  thirdfraoe,  them  in  the  fecond,  and  fo  forth;  and' confe- 
i  quently,.  tharthe  fecond  is  heavier,  then  the  firft,.  and  the' 
I  third  heavier,  then  the  fecond;  Now,  if  this  be,  why 
!  may  not  that  foot  of  Water,  that  hath  fixty  tfioufimd 
!  footabQve.it,  by  vertue  of-  this  Burden,  be  fb  compreft,, 
I  tliat  in  it  may  be  as.many  parts,  as  may  counter- ballance  a 
I  Cube  of  Lead  twelve  inches  every  way  ?iTf  then,that 
I  furface,  that  is  fixty  thoufand  foot  deep;  beablb  to 
ji  fuftaini  the  faid  foot  of  V  Vater,  which  perhaps  weighs' 
twenty  pound,,  why  may  it  not  Kfeewife  faftain'rheLead,. 
that  is  both  ot  the  fame  aimenfions  with,  it,,  and  weight  r 

Hence 
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Hence  tt  is,  that  the  Clouds  do  fwim  in  the  Air,  by  ver-  i 
tue  of  a  counter-ballance :  And  we  ree,which  confirms  this  I 
1  Doiarine,  that  the  thinneft  and  lighteft  arealwaycs  far-  ; 
theft  up  5  and  the  thickeft  and  blackeft,  are  alwayes  far-  | 
theft  down. 


THEOREM  XVII- 

T^e  Imer  the  p4rtt  ef  a  Fluid  are,  they  are  the  heavier) 
though  all  of  them  be  of  equal  quantity  and  dimenfons. 

Figure  i. 

THis  follows  from  the  former,  which  may  appear  a 
Paradox,  yet  it  feems  to  be  true  .•  for  though  the 
Water  Q_at  the  bottom,  be  of  the  fame  dimenfions  with  ■ 
the  Water  E  at  the  top,  yet  it  is  really  heavier,  which 
happens  (aslfaid)fromthefuperiour  Prell'ure.  it  is  clear 
alfo- from  this ,  namely  the  Cube  of  Timber  E,  which 
fwims  upon  the  furface,  being  thruft  down  to  Q,  comes 
lip  to  the  top  again,  which  could  not  be,  unlefs  the  Wa¬ 
ter  Q,  wereheavier  then  the  Water  E,  I  fuppofe  the  Wa» 
t,er  E,  .and.the  Timber  E,  to  be  exadly  of  the  fame  jp(ci- 
/cf  weight,  and  confequently  the  furface  of  the  Timber, 
to  ly  Horizontal  with  BCD,  Now  the  reafon,  why  the 
Timber  afcends  from  Qto  E,  is,  no  other  then  this,  name¬ 
ly  that  the  one  Water  is  heavier  then  the  other*  for  the 
under  part  of  the  Water  P,  being  more  preft  up  with  the 
Timber  exifting  in  Q,  then  with  the  Water  <T  it  felf,  it 
muft  y.eeld  and  give. way  to  theafcent :  for  if  the  Cube  of 
T  imber  exifting  in  Q,were  as  heavy  as  the  Water  Qit  felf , 
it  would  no  more  prefs  upon,P,or  endeavour  to  be  up,theH 
the  Water  Qdoes, 


\ 
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T  H  E  O  R  E  M  X  y  1 1  L  - 

A  heavy  body  weighs  lef  in  Water,  then  in  Air^ 

Figure  i, 

T  His  is  cafily  proven  from  experience  5  for  after  you 
have  weighed  a  ftonc  in  the  Air ,  and  finds  it  two 
pound,  and  an  half,  take  it,  and  fufpend  it  by  a  threed  knit 
to  the  fcale  of  a  ballance-,  and  let  it  down  into  the  Water, 
and  you  fliall  find  it  half  a  pound  lighter.  The  queftion 
then  is ,  why  doth  it  lofe  half  a  pound  of  its  weights  I 
anfwer ,  the  ftone becomes  half  a  pound  lighter ,  becaufe 
the  furface  of  Water  on  which  it  refts,ruftains  half  a  pound 
of  it:  FOrpucthecafeafione  wererefting  in  R,thatV7cigh- 
ed  two  pound  and  an  half  in  the  Air ,  it  behoved  to  weigh 
.  but  two  pound  in  this  Wate^  becaufe  the  Water  T  fii- 
ftains  half  a  pound  of  it.  FcJf  if  this  W  ater  T  be  able  to 

fuftain  the  Water  R ,  that  weighs  half  a  pound  ,  it  muft 
be  alfo  able  to  fuftain  half  a  pound  of  the  ftone ,  feing  half 
a  pound  offtone  is  no  heavier,  then  half  a  pound  of  Water, 
Note,  that  when  a  heavy  body  is  weighed  in  Wa.ter,it  be¬ 
comes  fo  much  lighter  exacftly,as  is  the  weight  of  the  Wa* 
ter  it  thrufts  out  of  ks  own  place. 


*  THEOREM  X  IX 

A  heavy  body  weighs  lefs  nigh  the  bottom  of  the  Wa^ 
ter  ,  then  nigh  the  top  thereof. 

Figure  i, 

FOr  clearing  this  propofition,  I  muft  fuppofe  from  the 
17.  Theorem,  that  the  lower  the  parts  of  Water 

C  be. 
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be,  they  arc  the  heavier,  though  all  of  them  be  of  *  equal  di- 
menfions.  If  then  the  lowed  foot  Q  be  heavier ,  that  is,- 
have  moe  parts  in  it,,  then  the  foot  N3,  it  of  neceflity  fol¬ 
lows,  that  a  done  fufpended  in  mud  be  lighter  then  ^  1 
while  it  is  fufpended  in-N  of  Becaufe,  ifadonebe  ' 
lighter  in  Water  tbhx  in  Air,  as  is  faid^even  by'asmuch,  as 
isthe  weight  of  the  hulk' of  Wateir,  that  thebuik  ofthe 
done  expelJs,  then  furely  itmud  be  lighter  in  tlie  one, then 
in  the  other  place  5 1  becaufe  fufpended  in  ,.  it  expells 

moe  parts  of  Water,:  then  while  it  is  fufpended  in  N  or  I; 
For  example,  let  usfuppofe  the  Water  N,  to  weigh  eight 
ounces,  and  the  Water  to  weigh  . nine,,  then  mud  the ;  ' 

done  ftifpended  in  ,Q^,  weigh  lels  by  an  ounce,  then 
fufpended  In  N,  feeing  as  much  is  deduced  from,  the  weight 
of  the  done,  as  is  the  weight  ofthe  Water  it  expells :  but  , 
foitis,  that  it  thrudsnine  ouncesof  Watercut  ofits  own  * 
place  in  and  but  eight  in  N  or  1 5  therefore  it  mud 
be  one  ounce  lighter  in  the  one  place  ,  then  in  the  other, 

T his  may  be  tried,  with  a  nice,  and  accurat  batlance,  which 
will  bring  us  to  the  knowledge  of  this ,  namely  how  much 
the  foot  of  Water  Qjs  heavier,  then  tlie  Water  N  or  , 

111  ■  II  ■■■■*■■  I  — '  ■  ■  —  I  ■  li  i  I  II  ■  ■  I 

T  H  E  O  K  E  M  X  X- 

Qnt  fart  of  a  Fluid.)  cannot  ie  under"  cemf refs ionl  . 
unlefs  all  the  farts  next-  adjacent,  he  under.  - 
the  fame  degree  of  PrelJure,  .. 

Figure  i.  ; 

THk  propofition  miy  be  proven  by  many  inftances  t  - 
ior  when  t  he  Air  of  a  Wihd'guni  is  red  uced  to  lefs 
quantity  by  the  Rammer,  all  the  parts  aremoft  exadlyof 
the  fame  -  So  is  it  in  a  Bladder  full  of  wind.  It’s  ' 

true, 
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true,  not  only  in  order  totWs  artificial  Prefiure,  b'ut  in  or¬ 
der  to  thenatural  Prelfure,  and  Benfil  oi  th^  Air  likewife. 
For  the  Air  within  a  parlour,  hath  all  its  parts ,  under  the 
fame  degree  of  natural  compreffion  :  fo  is  it  with  the  parts 
of  the  Air ,  that  are  without ,  and  immediatly  under  the 
weight  of  the  Atmoff  here.  Its  evident  alfo  in  the  parts  of 

Water;  for  the  foot  of  Water  R,  cannotbeunderPrcf- 
fure,unlefs  the  Water  S,  and  N,  be  under  the  fame  de¬ 
gree  of  it.  T  hough  this  be  true  of  Fluids,while  all  the  parts 
lye  in  the  fame  Horizontal  furface,  yetto  fpeak  ftiidtly,  it 
will  not  hold  true  of  the  parts  fcituated  under  divers  fur- 
faces*,  for  without  queftion,  the  foot  of  Water  T,  muft 
be  under  four  degrees  of  Preffure ,  if  the  Water  :R,  be 
Under  three.  And  if  the  Air  in  the  loweft  ftory  of  a  build¬ 
ing,  be  under  fix  degrees  of  the  Air  inthehigheft 

ftory  muft  be  under  five.  If  a  man  would  diftinguifh  Me- 
tafhyjically ,  and  fubtilly ,  he  will  find  a  difference  of  this 
kind,  not  only  between  f he’firft,and  fecond  fathom  of  Air, 
j  neareft  to  the  Earth,but  between  the  firft,  and  fecond  foot; 
li  y^ea,  between  the  firft  and  fecond  inch,and  lefsj  much  more 
f  in  Water,  as  to  fenfe.  However  it  be,  yet  the  Theo¬ 
rem  holds  true  j  for  we  find  no  difference  fenfible,  be- 
‘tween  the  compreffion  of  Air  in  this'room  ;  andthecom- 
‘preffion  of  Air  in  the  next  room  above  it,  no  not  with  the 
Barofcope.,  ot  TonicelliAn  Experiment,  that  difcerns  fuch 
.differences  accurately.  I  judge  it  likewife  to  be  true,,  in 
border  tothenextadjacent  parts  of  Fluids  of  different  kinds;, 
■for  while  a  furface  of  Mercury,  is  burdened  with  a  Pillar  of 
Water,  or  a  furface  of  Water,  with.a  Pillarof  Air,  what¬ 
ever  degree  of  weight  and'Preffure,  is  inthe  loweft  parts 
'6f  thefe  Pillars,  the  fame  is  communicated;entireIy,  to  the 
'furfaces,  that  fuftains  them.  So  then,  there  is  as  muc‘h 

C  -2  fofcc 
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force  and  power,  in  the  furfaceofany  Water,.as  there  is 
Weight  and  Preflare,  in  the  loweft  foot  of  any  Pillar  of 
Air,  that refts upon  it:  otherwife,, the  furface of  Water  ! 
would  never  be  able  to  fupport  the  faid  Pillar  .•  for  a  fun* 
faceof  fix  degrees  of  force,  can  never  be  able  to  fuflain  3. 
aPillar.  of  Air, ,  of  eight, , or  ten  degrees  of  weight. , 
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The  Preffure  cf  Fhids  y  may  he  as  much  in  the  leafir 

fart,  as  in  the  whele, , 

Figure  i  j 

^TpHis  Theorem  may  feem- hard,  yet  it  can  be  made  ma-- 
I'-  nifeft,  by  manyinftancese  for  albeit  the  qaantity 
of  Air,  .that  fills  a  Parlour,  be  little  inrefped  of  the  whole 
Element^  yet  furely,  .there  is  as  much  PrefTure  in  it,  as  in 
the  whole  5  .becaufe  Experience  fhews,  that  the  Mercurial 
Cylinder  in  the  Barofeepe,  will  be  as  well  fuftained  in  a 
Chamber, ,  as  without,  and  under  the  whole  At'mojp here  ' 
diredly;  ,v/hich  could  not  be,  unlefsthe  fmall  portion  of 
Air,  that’s  in  this  Parlour,  had  as  much  Preflure  in  it,  as 
in  the  whole  Element, .  B'efides  this,  it  will  be  found  in  n  ^ 
far  kfs  quantity  :  for  though  the  Barofeepe  were  inclofed, 
and  imprifoned  foclofs,  within  a  fmall  VelTel,  that  the 
Air  within,  could  have  no  communion  with  the  Air  with¬ 
out,,  yet  the  Preflure  oPthat  very  fmall' quantity,  will' 
fuftain.29..inches  of  Mercury,  and  this  will  come  to  pafs, 
even  though' the  whole  Element  of  Air  were  annihilated. 
This  Propofitionis  likewife  evident-in  order  to  the  Pfef- 
fure  of  the  Water :  for  put  the  cafe,  the  Barofeope ,  whofe 
Mercurial  Cylinder  is  29. inches,  by  the  Preflure  of  the 

Air  5 
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5  Air  5  were  fent  down  to  the  bottom  of  a  Sea  34.  foot  deep, 
within  a  VeiTel,  as  a  Hogs- head,  and  there  exadlly  in- 
clofed,  that  the  Water  within,  could  have  no  commerce 
with  the  Water  without,  yet  as  well,  after  this  (hutting 
up;  as  before,  other  29.  inches  would  be  fuftained,  by  the 
Preflure  of  this  imprifoned  VVater,  which  proves  evident- 
I  ly,  that  there  is  as  much  Preirureinbne  Hogs-head  fullof 
I  Water,  at  the  bottom  of  the  Sea,  as  in  the  whole  Ele- 
'  ment  of  Water,  above,  or  about:  for  an  Element  of 
V-Vat^t  never  fo  fpacious,  if  it  exceed  not  34,  foot  in 
deepnefs,  can  fuftain  no  more  Mercury,  then  29.  inches 
by  its  Preflure,  Yea,  though  the  Vellel  with  the  Baro- 
jeope,  and  imprifoned  VVater  in  it,  were  brought  above 
to  the  free  Air,  yetwill  the  VVater  retain  the  fame  Pref- 
fure,  and  will  fuftain  2p.  inches  of  Mercury,  pro- 

vided  theVelfelbe  kept  clofs.  It  is  therefore  evident, 
that  as  much  Preflure  may  be  in  one  fmall  quantity  of 
VVater,  as  in  the  whole  Element,  or  Ocean.  'Tis  to 
beobferved,  that  this  Theorem  is  to  be underftood  chief- 
I  ly  of  the  lower  parts  of  Fluids  •,  feing  there  cannot  be  fo 
much  Preflure  in  the  Water  P,  as  inthe  VVater  for 
ineffc(ft,  there  is  as  much  Preflure  in  the  VVater  Q,  as 
is  in  the  whole  VVater  above  it,  or  about  it.  From  this 
Theorem,  we  fee  evidently,  that  the  Preflure j  znd  Benjtl 
of  a  Fluid,  is  not  to  be  meafured,  according  to  its  bulk, 
and  quantity,  feing  there  is  asmuch;Be»//  in  one  foot, 
nay,  in  one  inch  of  Air,  as  is  in  the  whole  Element,  and  as 
ftrongaPreflure  in  one  foot  of  VVater,  or  lefs,  as  there 
is  in  the  whole  Ocean :  therefore  the  greateft  quantity  of 
Air,  hath  notalwayes  the  greateft  neither  the  great- 
eft  quantity  of  VVater,  the  greateft  Preflure.  -  But  this 
will  appear  more  evident  afterwards. . 

TW  E  Q- 


*  • 

THEOREM  XXII. 

the  ‘Pr'ejj'ure,  /n/lpita&l  ofn  Pluid,  is  a  ihin^,  redli  diflirili 
frmfhetiuml  weight  ef  4  Fluid. 

Figure  i. 

T  Mis  may  be- eafily  . conceived  5  for  as  in  folid  bodies, 
the  Senf'il,  and  natural  might ,  are  two  diftindi 

things,  foisitin  Air,  and  Water,  orinany  other  Fluid. 
The  wetgk  ofa^w,  is  one  thing,  zwitht  natural  might 
of  it,isanotlrer,  The'weight  of  theSpring  of nWatch^  and 
■  t-he^f^yif/ofic,  are  ttVo  diftin(a  things.  The  weight  (per¬ 
haps  )  will  not  exceed  two  ounces  .•  but  the  Benfd  ( may 
be )  will  be  equivalent  to  two  pound.  Though  theft  ' 
may  illuflirate ,  yetihey  do  not  convince :  therefore  Iftall  ’ 
adduce- a  reafbn,  and  its  this.  The of  a  - 
Fluid  IS  lefs,  or  more,  as  the  quantity  is  lefs  or  more  •  but 
it  is  not  fo  with  the  Preffure ,  beCauft  there  may  be  as 
much  PrelTure  in  a  fmall  quantity,  as  in  a  great,  as  is  evi¬ 
dent  fromthe  laft  Theorem,  therefore  they  may  be  dif¬ 
ferent.;  The  fir-ft  Jpart'of'the  Argument  is  manileft ,  be- 
cauft  there  is  more  weight  in  a  gallon  of  Water ,  then  in 
a  pint.  A  fecond  reafon  is,  becauft  a  Fluid  may  lofe-ofits 
prelTure,  without  lofihg  of  its  weight.  This  is  evident 
fromthe  Schematifm,  for  if  you  take-away -the  four  foot  of 
Water  :E  F  C  aM'cOHfcquently  make  the  four  Pillars 
fliorter,.  the  foot  of  Water  becomes  of  lefs  preffiire, 

but  not  of  lefs  Weight,  feeing  the  quantity  flill  remains 
the  fame  :  at  leaft,  thelofsoi  weight  is  not  comparable, 
tO'theloS  of  Preilure.  'ifey  ,  it  becomes  of-lels  PrelTure, 
oedaUfethere-'is  a-  fcfs  burden  above  it.  Thirdly,  the  Pre'fi  ' 

'  fure 
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-&re aa>(f. Be/ifikm-ay  be  intended^andimade  ftronger  j'with- 
oui  any  alteration  io  the  weight  .*  fo  is  the  BetifdvfA'u , 
within  a  Bladder,  made  ftrongwhy  heat,  without  any  alte¬ 
ration,  in  the  weight  of  it.  Likewife,  the  PiefTure  of  the 
foot  of  Water  Q^  ,  may  be  made  ftronger ,  by  making 
thefe  four,  pillars 'higher ,  without  any  aliorai^ion ,  at  leaft 
confiderable ,  in  the  weig,ht  ;  fof  h  AiUremains  a  foot  of 
water,  whatever  be  the  hig.ht  of  tlie/pillars,  above  it.  Laft- 
]y,  the  weight  of  a  Fluid  is-ejj^eptiat  to  it ,  but  the  PrefTure 
.  is  only  5  becaiifeitis  only  generated,  and  be- 

i  gotten  in  the  inferiour  parts ,  hy  the  weight  of  the  fupcri- 
;  our,  which  weight  may  be  taken  away* 
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Though  the 

Yd^lymth  th^ewtight^  yet  are  they  the  fame  efFc^ibely. 

THis  propofition  is  true  in  order  to  mafiy'oth<r  things,’ 
befides  Fluids:  for  we  fee  that  the  5»^^  andlF//^are 
formally  different ,  yet  they  may  be  the  iimt  ’ ^ffelfively  5 
becaufe  the  fame  effedfs,  that  are  done  by  the  neat  of  the 
Sun,  may  be  done  by  the  heat  of  the  Fire^  So  the  fame  ef- 
fedfs,  that  are  produced  by  the  of  aFluid  ^  maybe 

done  by  the  PtefTure,  and  Benfdl  of  'it.  Thus the  Mercu¬ 
rial  Cylit»der  in  the-7'tfw«//;V«  may  be  either 

fuftainedby  the  Benfitoi  the  Air, or  the  might  <){ it Jby  the 
Benjil,  as  when  no  more  A.ir,  is  adnaitted  to  reft  Upon  the 
ftagnant  Mercury,  then  three  or  four  ihehes',  the  reft  be¬ 
ing  fecluded,  by  flopping  the  orifice  of  the  Veftel. '  By 
the  might  oi  it,  as  when  an  intife  Pillar  Of  Air'’  ffdm  the 
top  of  the  Atmofphere ,  refts  upon  the  face  of  the  ftagnant 

.  "QiAk. 
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■  Qflickfilver.  It  is  alfo  evident  in  a  ,  which  may  be 
made  ta  move,  either  by  a  weight  of  Lead,  or  by  the  force, 
and  power  of  a  Steel  , 
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fur  faces  of  Waters ,  are  able  to  fufain  any  weight  what*  ^ 
f  9ever^  Provided  that  weight  frefs  equally  ^  and  uniformly^  ^ 

*-  Figure  i, 

"V. 

THis  is  evident,  becaufe  the  imaginary  furface  ofj 
VVaterOTVX,  doth  really  fupport  the  whole! 
fixteen  Cubes  of  Water  above  it,  yea,  though  they  were 
(ixteen  thoufand.  And  the  reafon  is ,  becaufe  they  prefs 
moft  equally,  and  uniformly.  V  V hat  I  affirm  of  the  ima- 1 
ginary  furface,  the  fame  I  affirm,  ofthefirft  andvifible.  ' 
For  let  a  plain  body  of  lead ,  never  fo  heavy,  be  laid  upon , 
the  top  ofthe  VVater  A  B  C  D,  yet  will  it  fupport  it, 
and  keep  it  from  linking,  provided  it  prefs  uniformly  all' 
the  parts  of  that  furface, .  It  is  clear  alfo,  from  the  fubfe- 
quent  Theorem. 


THEOREM  XXV-  I 

The  furfates  cf  all  Waters  tphatfcever-,-  fuffort  as  much 
weight  from  the  Air, as  if  they  had  the  might  of  thirty 
four  foot  of  Water  above  them  ,  or  tmnty  nine 
inches  of  ^uick-filver  frefsing  them. 

THis  Propofition  is,  evident  from, this,  tliat  thePref-  .1 
fure  of  ‘the  Air,  'is  able  to  raife  above  the  furface  of  j| 
any  Water,  a  Pillar  of  Water  thirty  four  foot  high.  For,  | 

put  ' 
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I  put  the  cafe  there  were  a  Pump  fourty  foot  high  ,  erected 
i  among  ftagnant  Water  j  and  a  5 in  it ,  for  extrading 
I  the  internal  Air,  a  man  will  find, that  the  Water  will  climb 
up  in  it  four  and  thirty  foot  ^  which  Phxnomenon  could 
i  never  happen,  unlefs  thefurface  of  theftagnant  Water, 

!  among  which  the  end  of  the  Pump  is  drowned ,  were  as 
i  much  preft  with  the  Air,  as  if  it  had  a  burden  of  Water 
i  upon  it  thirty  four  foot  high.  The  fecond  part  is  alfo 
evident,  becaufe  if  a  man  drown  the  end  of  a  long  Pipe, 
inaVeuel  with  ftagnant  Quick-filver,  and  remove  the 
Air  that’s  within  the  Pipe  by"a  Sucker ,  or  more  eafily  by 
the  help  of  the  Air-pump ,  he  will  find  the  Liquor  to  rife 
I  twenty  nine  inches,  above  the  furface  below,  which  thing 
could  never  come  to  pafs,  unlefsthePreflure  of  theAir^ 
upon  the  furfaces  of  all  Bodies  ,  were  equivalent  to  the 
Prellure  and  weight  of  twenty  nine  inches  of  Quick-filver, 


I  THEOREM  XXV L 

i  'AU  Fluid  Bedies  havet  fphtre  of  ASivifj ,  to  which  they, 
are  able  to  prefs  up  themfelves ,  or  another  Fluids 
and  no  further,  which  is  lefs  or  more,  according 
to  the  altitude  of  that  prtfsing  Jluid, 

Figure  a. 

FOr  underftanding  this  Propofition  ,  let  us  imagine 
GHC  D  tobeaVeflel,  in whofe bottpm,  there 
are  five  inches  of  Mercury  EF  G  D.  Next, that  above 
the  ftagnant  Mercury,  there  are  thirty  four  foot  of  Water 
refting,  namely  A  B  E  F.  Laftly ,  that  upon  the  fuf- 
faceof  the  fain  Water,  thefe  is  refting  the  Element  of 
Air  G  H  A  B,  w'hofe  top  G  H  ,  I  reckon  to  be  about 

D  fix 


26  i^^D;oftaticai  X^zoitms, 

fix.thoufand  fathom  above  A  B.  Befides  thefe ,  let  uj 
imagine, that  there  are  here  three  Pipes, open  at  both  ends, 
the  firft  whereof  C  A  G,  having  it’s  lower  orifice  C,. 
drowned  among  the  ftagnant  Mercury  E  F  C  D,  goeth 
fo  high ,  that  then  pper  orifice  goeth  above  the  top  of  the  , 
Air  G  H,  The  fecond,whofe  lower  orifice  I, is  only  drown¬ 
ed  among  the  Water-  A  B  E  F,  reaches  to  the  top  of.  the 
Airlikewife.  The  third,  whofe  open  end  K,  is  above 
the  furface  of.  the  Water  A.N  B,.and  hanging  in 
the  open  Air ,  goeth  likewife  above  the.  Atmolphere, 
Thefe  things  being  fuppofed ,  we  fee  that  no  Fluid  can, 
by  its  own  proper  weight,  prefs  any  part  of  it  felf,  higher- 
then  it’s  own  furface,feing  the  ftagnant  Mercury.E  F  C  D  - 
cannot  prefs  it  felt  within  the  Pipe  C  G,  higher  then  E* 
Neither  can  the  Water  A-B.E  F,  prefs  it  felf  higher  . 
within  the  Pipe  I  L,  then  the  point  N.  Laftly, neither  - 
can  the  Air  G  H  A  B,  prefs  it  felf  within  the  Pipe  K  M 
higher  then  M.  But  when  one  Fluid  prefleth  upon  ano^. 

ther,asthe  VVater  A  B  E  F,upon  the  Mercury  E  F  C  D 
then  doth  the  faid  Mercury  afcend  higher  than  it’s  owr^ 
furface,  namely  from  E  to  O',*  which  point  is  thehigheft, 
to  which  the  thirty  four  foot  of  Water  A  B  E  F,  can 
raife  theMercury,  which  altitude,  is  twenty  nine  inches 
above  the  furface  E  LF.  But  if  a  fecond  Fluid  be  fuper- 
added,  as  the  whole  Air  G  H  A  B ,  then  muft  the  Mer¬ 
cury,  according  to  that  new  Preflure ,  r  ife  by  proportion  } 
fo  rifes  the  Mercury  from  O  to  P,  other  twenty  nine 
inches.  By  this  fame  additional  weight  of  Air,  the  Wa¬ 
ter  rifes  thirty  four  foot  in  the  Pipe  I -L,  namely  from  N 

to  R.  Now, .  I  fay,  the  outmoftand  higheft  point ,  to 
which  the  Element  of  Air  GHA  B  can  raife  the  Mer¬ 
cury,  is  fiom  ,0  to  ,P }  for.  by  the  Prelluce  of  the  Wa- 
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ter  A  B  E  F  j  it  rifes  from  E  to  O.  And  the  higheft 
point,  to  which  the  faid  Air  can  raife  the  Water,  is  from 
N  to  R.  The  reafons  of  thefe  determinate  altitudes, 
muft  be  fought  for,  from  the  altitudes  of  the  incumbing 
and  preffing  Fluids :  for  as  thefe  are  lefs  or  more,  fo  is  the 
altitude  of  the  Mercury,  and  of  the  VVater  within  the 
Pipes  more  or  lefs.  The  bight  therefore  ot  the  Mer¬ 
cury  E  O,  is  twenty  nine  inches ,  becaufe  the  deepnefs  of 
the  prefling  water  A  B  E  F  is  thirty  four  foot.  And  the 
bight  of  the  Water  N  R,  is  thirty  four  foot, becaufe  the 
bight  of  the  Air  G  H ,  above  A  B ,  is  fix  thoufand 
fathom,  or  thereabout.  And  for, the  fame  rcafon,  is  the 
Metcury  O  P  twenty  nine  inches,. 


THEOREM  X  X‘V  1 1- 

A  lighter  fluid ,  is  able  to  frefs  with  as  great 
burden ,  as  a  heavier, 

Figure  2, 

THis  Propofition  is  true ,  not  only  of  Water  in  re- 
fpe«a  of  Mercury ,  but  of  Airinrefped  of  them 
both :  for  albeit  Air  be  a  thoufand  times  lighter  then 
Water,  yet  may  it  have  as  great  a  Preflure  with  it ,  as 
VVaterj  as  is  evident  from  this  fecond  Schematifm, 
where  by  the  PrefFure  of  the  outward  Air  G  H  A  B, 
twenty  nine  inches  of  Mercury  O  P  are  fupported  ,  as 
well  as  the  twenty  nine  inches  EO,  by  the  Preflure  of 
the  V  Vater  A  B  E  F.  So  doth  the  fame  Air,  fuftain  the 
thirty  four  foot  of  VVater  N  R,  which  are  really  as  hea¬ 
vy,  as  the  twenty  nine  inches  of  Mercury  O  P.  Now, 
ifthe  weight  of  the  Atmofphere,  be 'equivalent  to  the 

D  2  ■  ■  weight 
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weight  of  thirty  four  fdot  c)f  Water,  of  of  twenty  nine 
inches  of  Mercury  ,  ’tis  no  wonder  to  fee  Water  prefs 
with  as  great  weight  as  Mercury  5  Which  is  likewife  clear 
from  this  fame  Figure,  where  t>y  the  Pfellare  of  the  Wa¬ 
ter  A  B  E  F ,  twenty  nine  inches  of  Mercury  E  O  afe 
fufpended,  as  truly  as  the  Mercury  G  E,  withih’the lower 
end  of  the  Pipe,  is  fupported  by  the  outward  invirbhing 
Mercury.  Thefeafons  of  thefe  themmenA  ,  are  taken 
from  the  altitudes -of  the  preifing  Fluids-;  for  thotighk 
Body  Were  neVer  fb  light, yet  multiplication  of  parts  makes 
multiplication  of  Weight  j  which  multiplication  of  partis 
in  Fluids,  miift  be  according  to  altitude  :  for  multiplica¬ 
tion  of  parts  according  to  fhtck'nefs  and  breadth  will  not 
do  it;.  Obferve  herc,that  if  as  much  Air,  as  fills  the  Tub 
between  N  and  L,  wercputinto  thefcaleof  aBallance, 
it  would  exadlly  counterpoife  the  thirty  fourfoot  ofWater 
N  R,  poured  into  the  other  fcale,-  Item,  that  as  much 
Water  as  will  fill  the  Tub  between  E  and  A',  is  juft' 
the  weight  of  the  Mercury  E  O.  Laftly,  that  as  much 
Air  as  will  fill  the  Pipe,  between  O  and  G,  is  juft  the 
weight  of  the  MercUry  O  P, 


T  H  E  b  R  E  M  X  X  V  1 1  I- 

The  Preffure  of  Fluids^  doth  not  di'mimfb  y  while  js»‘ 
fuhtrali  from  their  thicknefs,  but  onljy  whtn^ 
you  ftthtr all  from  tAei'r  altitude,. 

■Figure!, . 


FOt  underftanding  this,  let  us  lobk  upon  the  firft  Sche- 
matifm,  where  there  are  four' Pillars  of  Water.  Now 
i  Jfay,  though  you  cut  off  the  three  Columes  of  Water, , 
upon  the  right  fide,  yet  there  fiiall  remain  as  much  Pref- 

fure, , 
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fufe,  in  the  quadrat  foot  ofVVatcr  Q,  as  was,  while 
thefe  were  intire.  But  if  you  cut  off  from  the  top ,  the 
VVater  E  F  G  H,.lhen  prefently  an  alteration  follows, 
not  only  m  the  loweft  parts,  nigh  to  the  bottom  ,  but 
through  all  the  int€rfflediac:pai!ts  r  format  only  the  VVa¬ 
ter  Q^lofeth  a  degree  idfitspreffur^  But  the  V  yaters  P 
and  O  fuffct  the  feiHe  lofs,  Tthis  ITfaeorem  holds  true 
likewife  in  order  to  this  Element  of  Air.  For  if  by  J>/- 
vine  Frovidenct^  the  Air  Ihould  become  lefs  in  Altitude, 
than  it  is  5  then  fUrely,tHe  of  the.ambient  Air,  that 

breath  in  and  out,  fliduld  belry  proportion  ^rveakned 
i  alfo.  And  contrariwife,  if  the  Altitude  became  more, 
I  then  ftronger  Ihould  the  \Benfilhe  here,  with  us,  in  the 
loweft'parts ;  both  which  would  be  hurtful  to  creatures, 

I  that  live  by  breathing.  For  if  the  Altitude  of  the  Air, 

I  were  far  more  then  it  is,  our  bodies  would. be  under  a  far 
;  greater  Preffure, which  lurely  would  be  very  hurtf  ul.  And 
upon  the  other  hand,  if  the  Altitude  of  the  Air,  werefar 
left  then  it  iSi  We  fhould  be  at  a  greater  I06  j  /for  then,,  by 
ir  reafon  of  the  Weak  we  would  bteath  indeed,  . but 
with  great  difficulty.  ;  ' 


theorem  XXIX 

AtMcker'Filldrfif'aFl»i4i  is  net  ahle  tixprefs  up  yitieni 
dtKtf  Unlefs  there'he  an  uneqaaLPr-effure,  . 

Figure  5. 

FOr  underftanding  this,  let  usfuppofe  this  third  Sche-’ 
matifm  to  reprefent  a  veffel  with  VVater  in  it;as  high 
;  as  A  B,  among  which  is  thruft  down  to  the  bottom ,  the 
i  pipe  G  H,  open  at  both  ends,  I  fay  then,  the  two  thicker 

r  Pillars " 
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PillarsofAirEA,  and  F  B,  prefling  upon  the  furf  ace  of . 
the  Water  A  B,  are  not  able  to  prefs  up  the  Water  H  I,  ^ 
or  the  flender  Pillar  of  Air  IG  within  the  Pipe,  the  one 
•higher  then  I,  the  other  higher  then  G.  If  it  be  laid, 
-they  are  heavier,  becaufe  they  are  thicker.;  I  anfwer,  they 
are  truly  heavier,  forthePillariof  Air  apart,  willoe  . 

thrice'as  heavy,  as  the  flender  Pillar  of  Air  IG.  But,  if, 
-you  reckon  the  .Pillar  of  Air  E  A,  upon  the  left  hand,^ 
both  too'cther,  will  be  fix  times  heavier,  then  the  Air 
:'I  G,:  yet  are  they  not  able,  either  feverally,  or  conjunft^ 
ly,  to  prefs  up  the  Water  H  I,  higher  then  I,  or  the. 
Air  IG,  higher  then  G.  Forfolving  this  difficulty,  li 

tnuft  fay  conform  to  the  fourth  Theorem,  that  Fluid  Bo-*  , 
dies,  counterpoifeth  one  another,  not  according  their' 
thicknefs,  iad breadth,  but  according  to  their  on¬ 

ly  .•  therefore,  feing  the  flender  Pillar  of  Air  IG,  is  as 
high,  as  either  F  B,  or  E  A,  it  cannot  be  preft  up  by, 
them.  For  by  vertue  of  this  equal  Inght,  all  the  three 

prefs  "equally  and  uniformly,  upon  the  furface  of  Water 
A  B  *,  and  therefore  according  to  the  twelfth  Theorem,' 
there  can  be  no  motion.  But  if  fo  be,  the  Pillar  'F  B, 
were  higher  then  the  Pillar  I  G,  then  furely  would, 
the  Water  HI,  be  preft  up  5  for  in  fuch  a  cafe ,  there  is 
an  unequal  Preflure.  Or  if  the  Pillar  ^ 
then  the  Pillar  F  B,  then  furely  would  the  Water  I  Hh| 
preft  down,  there  being  again  an  unequal  Piefliire  :  the| 
Water  within  the  Pipe,  being  more  burdened  then  th| 
.Water  about  the  Pipe.  In  a  word,  there  s  no  more  dit 
ficulty  here,  th6n  if  the  Pipe  were  taken  away :  in  which 
cafe,  there  would  be  but  one  pillar  oj  Air,  refting  upon 
'  the  furface  of  Water ,  A  B.  If  it  be  6fd,  the  Pipe  being 
thruftdown,  makes  of  one  Pillar,  three  diftmdt  ones,  and 
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confequently  a  formal  counter-ballance,  or  mutual  fuften- 
tation.  Be  it  fo,  yet  becaufe  all  thefe  prefs  uniformly, 
there  can  be  no  motion. 


THEOREM  XXX- 


fluids  prefs  not  only  According  to  perpendicular 
Lines ,  but  according  to  crooked  Lines, 


Figure  4, 


Or  proving  this  Propofition,let  us  fuppofe  A  B  C  D, 


r  to  be  a  large  VefTel  full  oi  V  Vater^  as  high  as  A  N  B, 
and  a  little  VefTel  lying  within  it,  near  to  the  bottom,clofs 
above  at  M>  but  with  an  open  orifice  downward  ,  as  G, 
and  having  other  two  palTages  going  in  to  it,  upon  the 
right,, and  left  fide,  as  E  O  ,  and  F  P.  '  Now;  I  fay,  the 
PrelTureofthis  VV^ter  ,  is  not  only  from  N  to  M,  in  a 
line  downwards,  but  from  E  to  0,  and  from  F 
to  P,  by  crooked  lines.  Nay,  put  the  cafe  this  VefTel  had 
no  pafTage  in  to  it,  but  by  a  Labyrinth ,  or  entry  full  of  in¬ 
tricate  windings.,  yet  the  PrefTure  will  be  communicated, 
thorow  all  thefe ,  even  to  the  middle  of  it:  and  which  is' 
more,  the  Water  H  or  I,  within  the  VefTel,  would  be^ 
under  the  fame  degree  of  PrefTure,  with  the  VVater  E  or 
L,  without  ,  or.  with'the  Water-  K' or-  F.-And  which; 
is  ftfange,  let  us  fuppofe  both  the  entries’  E  and  F  flop-* 
ped,  and  nothing  remaining  open,  but  the  hole  G,  which 
I  judge  no  wider ,  then  may  admit  the  hair  of-  ones  head^. 
yet  thorow-that  final  hole ,  (hall  the  PrefTure  be  communi¬ 
cated,  to  the  parts  of  the  Water  within  ,  in  as  high  a  de¬ 
gree ,  as  if  the  upper  part  of  the  VtfTd  E  M  L  ,  were  cut  ' 
off,  to  let  the  PrefTure  come  down  diredlly.  What  is  true- 


in 
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in  order  to  Water,  the  fame  is  true  in  order  to  Air,  or  Mer¬ 
cury  ,  or  any  other  Fluid.  For,  though  a  houfe  were  built 
never  fo  clofs ,  without  door,  or  window,  yet  if  there  re¬ 
main  but  one  fmal  hole  in  it,  the  Preflure  of  the  whole  At. 
mofphere,  fliall  be  tranfmitted  thorow  that  entrie,  and  lhall 
reduce  the  Air  within  the  houfe,  to  as  high  a  degree  of 
as  the  Air  without. 


THE OR EM  XXX L 

The  Preffure  tandBenfllofaPluid  ,  that's  in  the  Low- 
eft  toot,  is  equivalent  to  the  might  of  the  whole 

Pillar  above. 

Figure  y. 

For  underftanding  this  Proportion,  let  us  fuppofe  EF  • 
to  be  thelowcft  foot  of  a  Pillar  of  Air,  cut  off  from 
thereft,  andinclofedintheVeflel  EF,  fix  inches  in  Dia¬ 
meter,  or  widenefs,and  twelve  inches  high.  Now  I  fay,the 
Benftl  and  Preflure,  that’s  in  that  one  foot  of  Air,  is  exaft- 
ly  of  as  great  force  and  power,  as  is  the  weight  of  the  whole 
Pillar  of  Air,  from  which  it  was  cutoff.  Let  A  B  be 
that  Pillar  of  Air,  which  I  fuppofe  is  fix  inches  thick ,  and 
fix  thoufand  fathom  high.  Take  it,  and  weigh  it  in  a  Bal« 
lance,  and  fay  it  weighs  yoo  pound ,  yet  the  Preflure,  and 
®e»y?Vthat’s  in  the  Air  E  F,  is  of  as  much  force ;  and  if 
the  one  be  of  ftrength  by  its  weight, to  move,  v.  g.  a  great 
Clock,  the  other  by  its  ,  will  be  of  as  much.  This 
propofition  is  true  alfo  in  order  to  Water.  For  put  the 
cafe  E  F ,  were  the  lowefl:  of  34  foot  of  Water;  in  it  will 
be  found  as  much  Preflure,  and  force,  as  will  be  equivalent 
to  the  weight  of  the  whole  thirty  three  foot ,  from  which 


k  was  cut  off.  But  here  occurreth  a  difficulty  j  for  if  the 
PrefTure ,  and  Benfil  of  the  foot  of  Air  E  F,  be  equiva¬ 
lent  to  the  weight  of  the  whole  Pillar  of  Air  A  B,  which 
weighs  500  pound  ,  then  muft  the  flender  Pillar  of  Air 
C  D,  that’s  but  two  inches  in  diameter,  be  as  heavy 
weighed  in  a  ballance,  as  the  thicker  Pillar  A  B,  which  is 
abfurd,  I  prove  the  connexion  of  the  two  parts  of  the 
Argument  thus :  as  the  Benfil  of  the  Air  G  H ,  is  to  the 
I  Benfil  of  the  Air  EF,  fo  is  the  weight  of  the  Pillar  CD, 
to  the  weight  of  the  Pillar  A  B ;  but  fo  it  is ,  that  the 
Benfil  of  the  Air  GH,  is  equal  in  degree  to  the  Benfil 
of  the  Air  EF,  according  to  the  Theorem  21.  Where 
it’s  laid,  that  the  PrefTure  of  Fluids  may  be  as  much ,  in 
I  the  leaf):  part,  as  in  the  whole :  therefore  the  Pillar  C  D, 
and  the  Pillar  A  B,  muft  be  of  equal  weight,,  when  botfi 
arc  weighed  together  in  the  oppofite  fcales  of  a  Ballance, 
which  k  falfe,  feing  the  one  is  far  thicker,  and  fo  heavier 
tJien  the  other,  T here’s  no  way  to  anfwer  this  objedlion, 
but  by  granting  the  Air  G  H ,  and  E  F,  to  be  equal  in 
Benfil,  and  yet  the  two  Pillars  unequal  in  weight,  becaufe 

according  to  the  22  Theorem,theBf»// of  a  Fluid  is  one, 

thing,  and  the  natural  weight  is  another. 


THEOREM  XXXII. 


In  all  Fluids  there-  is  a  Pondus  and  a  Potentia  ,  a  ' 
weight  and  a  power ,  counterpoifing  one 
another,  4s  in  the  Staticks, 


THat  part  of  the  Mathematicks  ,  which  is  called  Sta* 
ticks,  is  nothing  elfe,  but  the  Art  of  weighing  hea^ 
I  VJ  Bodies  5  in  which ,  two  things  are  commonly  diftin- 
I  '  E  guilhed 
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guiflied,  the  pndus  and  the ptentii,  the  wiighi  and 
thepwer,  ’Tisevident,.whiIetwothingsarecoanter- 
poiung  one  another  in  the  oppofite  fcales^  of  aBallance, 
as  LtAd  and  Geld^  the  one  being  the  fondus  i  the  other  the 
ptentfa^  '.  The  fame  two  are  as  truly  found  in  the  Hydro- 
flaticks  :  for  while  the  Mercurial  Cylinder  isfufpended 
in  ihe  Torricdlian  Exprment^  bythe  weight  of  the  Air, 
the  one  is  really  the  pndas,  the  other  the  ptentia.  Or 
while  into  a  Sifhdn,  with  the  two  orifices  upward,  Water 
is  poured ,  there  arifes  a  counterpoife ,  the  Water  of  the 
one  Leg  counter-ballancing  the  Water  of  theotherj  this, 
taking  the  name  of  a  fondusy  ths  other  the  name  of  zfo- 
tentiar.  ’Tis  evident  alfo  ,- while  a  furface  of  Water,  fu- 
ftains  a  Pillar  of  Water,  this  being  the/»o»^i«.f,  that  the  p- 
tentia :  Or;  while  a  furface  of  Water  fuftains  a  Pillar 
of<  Air,  the  Pillar  of  Air  being  the  and  the  furface  ' 

of  Water  the Or  ,  while  a  furface  of  Quick- 
filver  fuftains  a  Pillar  of  Water  or  Air  5  the  furface  is  the 
pwer,  andeither  of  the  two  is  the^o»^«r ,  ox  might,  as 
you  pleafe.  . 

_  _ _  ,  _ _ _  _  -  -  -  -  — ■  -  ^  -  .  .  .  -  -  -  ,  ,  _  ^  _ 

THEOREM  XXXIII- 


tluid  Bodies  can  never  cizkixoxa  motion  ,  fo  long 
su  the  pondus  exceeds  the  potentia ,  or  the 
potentia  the  pondus.  . 


'His  isa  fure  Principle  in  the  Hydroftaticks  ,  which 
will  appear  moft  evident}  while  we  pafs  thorow  the 
fubfequent  Experiments ,  I  (hall  only  now  make  it  appear 
by  one  inftance,  though  afterwards  by  a  hundred.  In  the 

‘InrittUM  Exprimpt,  lately  gicntioned,  ’tis  obferved, 

. .  .  . 


that  though  the  Pipe  were  uever  fo  long, that’s  filled  with 
Mercury,,  yet  the  Liquor  lubfides,  and  ialls  down  alwayes 
till  it  come  twenty  nine  inches  above  the  fiirface  of  the 
fta'^nant  Mercury  below.  The  rcafon  whereof  is  truly 
this,  fo  long  as  the  Mercury  is  higher  then  the  faid  point, 
as  long  doth  the  fondus  of  it  exceed  the  fottntiA  of  the 
Air  5  therefore  the  motion  of  it  downward  can  never 
ceafe,  till  at  laft  by  falling  down, and  becoming  Ihorter ,  it 
becomes  lighter,  in  which  inftant  of  time,  the  motion 
ends,  both  of  them  being,  now  in  equifondhy  orineven- 
.nefs  of  weight. 


THEOREM  XXXIV. 

when  tm  Fluids  if  difertnt  kinds  atquilibrio 

gether^  the  height  of  the  one  Cylinder  is  in  frofortisn  to 
the  height  of  the  ether.,  ns  the  mturd  might  of  the 
one  is  to  the  natural  weight  .of 'the  ether . 

P»r  underftanding  this  Theorem,we  muft  confider,that 
when  two  Cylinders  of  the  fame  kind,  as  one  of  Wa¬ 
ter  with  Water,  orasoneof  Mercury  with  Mercury ,  arc 
counterpoifing  one  another,  both  are  of  the  fame  altitude, 
becaufe  both  are  of  the  fame  natural  weight.  ®ut  when 
the  two  are  of  different  kinds,  as  a  Cylinder  of  Airwtn 
Mercury, or  as  a  Cylinder  of  Air  with  Water,  or  as  ^  Cy¬ 
linder  of.  Water  with  Mercury,  then  it  will  be  found,  that 
by  what  proportion ,  the  one  Liquor  is  naturally  heavier 
or  lighter,  then  the  other,  by  that  fame  proportion,  is  the 
one  Cylinder  higher  or  lower  then  the  other.  For  ex¬ 
ample,  becaufe  Air  is  reckoned  1 4000  times  lighter  then 
Quick- filver ,  therefore  the  Pillar  of  Air  that  counter- 

E  2  '  .poifetb 
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poifeth  the  Pillar  of  (^ick-filvcrin  the  TdrriceUian  Ex* 
ferment,  is  14000- times  higher.  The  one  is  29  inches- 
and  therefore  the  other  is  40^000  inches  ;  which  wili 
amount  to  3  3  83  g  foot, or  about  .Bjee  fathom,,  countin® 
nre  foot  to  a  fathom.  And  becaufe  Air  is  counted  i  oco 
times  lighter  thenWater,  therefore  the  Pillar  of-  Air  that  ” 
fuftains  the  Pillar  of  Water  is  looo  times-higher.:  The  . 
hight of  Water  by  the  PrefTure  of  the  Air°is  3*4  foot - 
and  therefore  thehight  of  the  Air  is  a.thoufand  times  34 
foot.  And  becaufe  Water  is  reckoned  14  times  lights 
■  than  Mercuty,therefore  you  will  find,even.by  experience- 
that  the  Pillar  of  Water,  that  counterpoifes  the  Pillar  of 
Mepty,  is  14  times  higher.  For  if  the  Mercury  be 
ten  inches,  the -Water  will  beexadly  140.-  Ifit  be  29- 
inches,  the  Water  will  be  thirty  four  foot.  The  reafora  ' 
is  evident,^  becaufe  if  , one  inch 'Of  Mercury  be- as  heavy  • 
naturally  as  14  inches -of  Water ,  it- follows- of  neceflity 
that  for  making  of  a  counterpoife,  to  every  inch  of  Mer- 
cuiy,  thenemuftbe  14  pf  Water,  and  tfiefe  in  altitude,, 
each,  one  above  another,  , 


HydroHatieal 

EXPERIMENTS, 

For  demonftrating  the  wonderful 
Weight,  Force,  and  Trejfure  of  the 
W atcr  in  its  own  Elenient. 


E  X  P  E  R  I  M  E  N  T  I.- 
Figure  6. 

N  explicating  tht  Thetimena  of  thtHy- 
droflaticks,  and  in'colledling  Ipeculativc, 
or  practical  conclufions  from  them,  I  pur*- 
pofi:  to  make  choife  of  the  plaineft,  and 
moft  eafie  Experiments,  efpccially  inthie 
entry,  that  this  knowledge,  that’s  not 
very 'Common,  and  yet  very  ufeful,  may  be  communica¬ 
ted  to  the  meaneft  capacities.  For,  if  at  the  firft ,  an)r' 
myftical,  or  abftrufe  Experiments  ,  fhould  be  propofed 
with  intricate  deferiptions,  they  would  foon  difeouragej 
and  ac  lall  hinder  the  ingenuous  Reader  from  making  pro- 

grefs. 
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gre6.  For,  if  amandonottakeupdiftindlly,  theExpe- 
riment  it  fdf  firft,  he  (liall  never  be  able  to  comprehend 
next  the  Pheneme'n*,  nor  at  laft  fee  the  inferences  of  the 
conclufioas.  Next,  though  fome  of  the  trUls  may 
feem  obvious,  yet  they  afford  excellent  Phenomena,  by 
which  :  many  profound  fecrets  of  Nature  are  difcovered. 
And  if  that  be,  ’tis  no  matter  what  kind  they  be  of.  Then, 
the  grand  defign  here,  is  not  to  multiply  bare ,  and  naked 
Experiments ;  for  that’s  a  work  to  no  purpofe,  for  it’s 
like  a  foundation  without  a  fuperftrudlure :  but  the  inten¬ 
tion  is,  not  only  to  defcribe  fuch  ancf  fuch  things,  but 
to  build  fuch  and  fuch  Theorems  upon  them,  and  to  infer 
fuch  and  fuch  conclufions,  as  fhall  make  a  ftately  building, 
and  give  a  man  iti  a  Ihort  time  a  fpll  view  of  this  excellent 
Doftrine, 

For  thefirft  Experiment  then,  prepare  a  Veffel  of  any 
quantity ,  as  A  B  C  D,  near  half  full  of  Water,  whofe 
iiirface  is  M  H.  Prepare  alfo  twoGlaft-pipes ,  the  one 
wider,  the  other  narrower,  open  at  both  ends,  whichmuft 
be  thruft  down  below  the  Water,  firft  flopping  the  two 
upper  orifices  E  and  F.  This  done,  open  the  faid  orifices, 
and  you  fhall  fee  the  Water  afeend  in  the  wider  to  G,and  in 
the  narrower  to  H,  Now,  the  queftion  is,  What’s  the  rea. 
fon,why  the  Water  did  not  alc€Bd,th!e  orifices  E  and  F,be* 
fag  flopped, and  why  it  afcends,they  being  opened  r  To  the 
firft  part  I  anfweri  the  Water  "cannot  afeead ,  becaufe  the 
imaginary  furface  of  Water  E  K  is  equally  and  uniformly 
prert  .*  for  with  what  weight  the  outward  Water^M  L, 
and  H  K  prefs  the  faid  furface,  with  the  fame  weight, 
doth  the  Air  within  the-two-Pipes  prefs  it.  To  the  fecond 
partl  anfwer,  the  Watet  afcends,  beeanle  the  fame  fur- 
f^e,  ftbe  orifices  E  and  F  being  opened^  is  unequally 
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preft :  for  the  outward  Water  M  L,  and  H  K,  prefs  it 
more,  then  the  Air  within  the  Pipes  do.  The  difficulty 
only  is,  why  it  is  equally  preft,  the  orifices  E  and  F  be¬ 
ing  ftopped,  and  why  it  is  unequally  preft,  the  faid  orifices 
being  once  opened.  T 0  unloofe  the  knot,  I  muft  fhew  the 
reafon,  why  the  Air  within  the  Pipes,  prefs  the  furface 
LK)  with  as  great  a  burden,  as  the  outward  Water  prefs 
it.  For  underftanding  this ,  you  muft  know,  that  when 
the  orifice  I  isthruft  doAvn  below  the  Water,  there  ari- 
feth  a  fort  of  debate  between  the  lower  pares  of  the  Wa¬ 
ter,  and  the  Air  within  the  Pipes,  the  Water  ftriving  to 
!  be  in  at  I,  and  the  Air  ftriving  to  keep  it  out :  but  becaufe 
1  the  Water  is  the  ftronger  party,  it  enters  the  orifice  I, 

;  and  caufeth  the  Air  retire  a  little  up,  one  fourth  part,  or 
i  fixth  part  of  an  inch,  above  I,  and  no  more,  which  is  a 
!  iealcompreffion.it  fufFers.  For  the  orifice  E  being  ftop- 
i  ped,  hinders  any  more  compreffion,  than  what  is  faid  5  in 
1  which  inftant  of  time  the  debate  ends,  the  Air  no  more 
‘  yeelding,and  the  Water  no  more  urging  ^  by  which  means 
the  Air  having  obtained  a  degree  of  more  then  or- 

:  dinary,  by  the  PrefTure  of  that  little  quantity  of  Water, 
that  comes  in  at  I,  prefleth  the  part  of  the  imaginary  fur- 
I  face,  itreftsupon,  with  as  great  weight,  as  the  outward 
Water  prefleth  the  parts  it  refts  upon.  But  when  the 
orifice  E  is  opened,  the  outward  water  MLj  and  HK, 
prefs  the  imaginary  furface  LK  more,  than  the  Air  with¬ 
in  the  Pipe?  can  do.  "  And  the  reafon  is,  becaufe  by  open¬ 
ing  the  orifice  above ,  the  internal  Air,  that  fuffered  a 
degree  of  mote  then  ordinary,  prefentlyis  freed, 
and  confequently  becomes  of  lefs  force, and  weight  5  which 
the  Water  finding,  that  hath  a  little  entered  the  orifice  I, 
inftantly  akends  to  G,  it  being  kfs  prefled,  then  the  Wa¬ 
ter 
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ter  without  the  Pipe.  Now  the  reafon,  why  it  afcends  j 
no  higher  then  G,  is  taken  from  the  equal  PrelTure  of  the  | 
Body  that  refls  upon  the  furface  M  G  H :  For ,  aflbon  as  ^ 
it  comes  that  length ,  all  the  parts  of  ,the  horizontal  Plain 
,  of  Water,  is  uniformly  preft  with-the  incumbing  Air 
both  within  the  Pipe,and  witbout  the  Pipe.  The  Water  ^ 
in  going  up,  cannot  halt  mid- way  between  I  and  G,  for 
•  then  there  Ihould  be  an  unequal  PrelTure  in  Fluids  with¬ 
out  motion ,  which  is  impolfible;  for  the  Water  is  ftill 
ftronger  then  the  Air ,  till  once  it  climb  up  to  G, 

.From  this  Experiment  we  fee  firft,  that  in  Water  there 
is  a  PrelTure  and  Force  5  becaufe  having  opened  the  orir 
fice  E ,  which  is  only  caxja  per  accidens  of  this  motion, 
the  Water  is  preft  up  from  I  to  G.  We  fee  fecondly, 
that  Fluid  BodieSjCan  never  ceafe from  motion, till  therebe 
an  equal  Prefture  among  the  parts ,  which  is  evident  from 
theafcentof  the  Water  from  I  to  G,  which  cannot  halt 
in  any  part  between  I  and  G,  becaufe  of  an  unequal  Pref- 
fure ,  till  it  once  climb  up  to  G.  We  fee  thirdly ,  that  I 
Fluid  Bodies  do  not  fuftain,  or  counterpoife  one  another  I 
according  to  their  thickness  and  breadth  ,  but  only  accor¬ 
ding  to  their  ;  becaufe  there  is  not  here  any  pro¬ 
portion  between  the  flender  Pillar  of  Water  HK  within 
the  Pipe  ,  and  the  outward  Water  that  fuftains  it ,  I  : 
mean  as  to  the  thickne[s ;  therefore  ’tis  no  matter, whither  * 
the  Glafs  Tubs  be  wider  or  narrower,  that  are  ufedin 
counterpoifing  Fluid  bodies  one  with  another.  And  this  | 
is  the  truereafon,  why  ’tis  no  matter,  whither  the  Tub  of  I 
the  Barofcope  be  a  wide  one,  or  a  narrow  one,  feing  the  Air 
doth  not  counterpoife  the  Mercury ,  according  to  thick- 
fte(s,  that’s  to  fay,  neither  the  thicknefs  of  the  ambient 
Air  that  fuftains ,  nor  the  thicknefs  of  the  Mercury  that 
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!  is  fuftained,  are  to  be  confidercd ;  but  only  their  altitudes, 
’Tistrue,  the  element  of  Air  is  fourteen  thoufand  times 
higher  ,  then  the  Mercurial  Cylinder ,  yet  there  is  a 
i  certain  and  true  proportion  kept  between  their  heights ; 
j  fo  that  if  the  element  of  Air ,  Ihonldby  divine  fravidence 
;  become  higher  or  lower,  the  height  of  the  Mercury  would 
alter  accordingly. 


EXPERIMENT-  II- 

Figure  6,  , 

TAke  out  of  the  Water,  the  wide  Pipe  E  G  I,  and 
flopping  the  orifice  I ,  pour  in  Water  above  at  E, 
till  the  T ub  be  compleatly  full.  Having  done  this,  thruft 
I  down  the  flopped  orifice  I  to  the  bottom  of  the  VefTel, 
and  there  open  it ,  then  fhall  you  fee  the  Water  fall  down 
from  E  CO  G,  and  there  halt.  The  reafon  is  taken  from  , 
!  unequal  PrelTure }  for  the  Tub  being  full  of  Water  from 
E  to  I,  that  part  of  the  imaginary  furface,  upon  which 
j  the  Pillar  of  Water  refls,  is  more  burdened  than  any  other 
j  part  of  it ,  namely  more  then  L  or  K }  therefore  feing 
1  one  part  is  more  burdened  than  another ,  the  Cylinder  of 
j  Water  that  caufeth  the  burden  ,  mull  fo  far  fall  down,  till 
all  the  parts  be  alike  prcfl ,  in  which  inflant  of  time ,  the 
motion  ceafeth,  T his  leads  us  to  a  clear  difcovery  of  the 

reafon  ,  why  Inthei  Barojeofe ,  the  Mercury  falls  from  the 
top  of  thcTub  of  any  height, alwayes  to  the  tweptieth-and 
ninth  inch,  above  the  flagnant' Quick- filver.  For  ex¬ 
ample  ,  fill  the  Pipe  N  Q,  which  is  fixty  inches  high 
with  Mercury ,  and  opening  the  orifice  Q^,  the  Liquor 
fhall  fall  out,  and  fall  dbwn.from  N,  till  it  reft  at  R,which 


is  twenty  nine  inch  above  the  open  orifice  Tftr  rea*- 

fon  is  the  raffle,  namelyunequal  PrefTerre,  l^g  one  part 
of  the  imagmarj  fnrface  of  Air  X  S ,  apon  which  the  : 
Cylinder  of  Mercury  ftatids,  is  mote burrhened' then  the 
other  next  achacent:  therefore^  falongand-  fofst  muff  the 
Mercnry  fabftde  and  fall  down ,  tiff  the  pain  Q„,  upon 
which  the  Bafis  of  the  Pillar  refts,  be  no.  more  bm  thened, 
than  the  reft  of  the  parts  j  in  which  inftantot  time,.,  the 
motion  ceafeth;  and  there  happenech  an  equal  ballance,be- 
tween  the  Silver  within  the  Tub,  and  the  Air  without. 
If  it  be  faid,  I  fee  a  clear  reafon,  why  the  outward  Water 
M  L,- ought  to  fuftain  the  inward  G  I,  but  cannot  fee, 
why  the  outward  Air  T  Z  S  and  V  R  X ,  ought  to  fu¬ 
ftain  the  inward  Mercury  R  X :  nerrher  do  I  fee  a  reafon,  \ 
why  if  Ihould  halt  at  R ,  as  the  Water  irffs  at  G,  I  an-  , 
fwer,  though  fenfe  cannot  perceive  the  one,  as  evidently 
as  the  other,  yet  the  one  is  as  fore  as  the  others  For  raft¬ 
ing  up  thereafon  why  it  halts  at  R  ,  inches  above  X, 
you  rtiuft  r'efflefiiber ,  from  the  25  Theorem  ,  that  the 
Preflure  of  the  Air  upon  Bodies ,  is  cqaivalenc  to  the 
weight  of  ?4  foot  of  YVitet  perpendictdarly,  or  inches 

The  Pillars  of  Air  then' TZS,  and 
V  R  X,  being  as  heavy  each  one  of  them  ,  as  two  Pillars 
of  Mercury,  each  one  of  them  25  inches  high ,  it  follows 
of  neceffity,  that  the  Mercury  within  the  Tub,  muftbe 
as  high  as  R.  ’Tis  no  wonder  to  fee  the  silver  halt  at  R, 
provided  RX,  and  Z  S,  were  two  bulks  of  Mercury,  en¬ 
vironing  the  Pipe,  as,  the  outward  Water  environs  the 
widcrand  , narrower  Pipe.  .  Neither  ought  any  to  wonder, 
when  the  falls  dov/n ,  and  refts  at  R,  nothing  envi¬ 
roning  the  Pipe  but  Air,  feingthe  PrelTureof  the  Air  is 
equivalent  to  the  weight  of  inches  of  Simck-filver, 


This  Experiment  is  eafily  made:  take  therefore  a  (lender 
sGlaft-pipc  of  any  length,  beyond  jolochcs,  openatbot^ 
*nds  5  but  the  lower^end  Qj  muft  be  drawn  fo  (malLi^  a 
jflatneofa  Lamp, that  the  entry  may benowider,.  than  inay 
admit  the  point '©fa  finall  needle,  lor  thehamofioneshead, 
Then-ftoppingtlie  faid  orifice,  pourinMcrcory  asbove  at 
theorifice  tN,  till  the  Pipe  be  compleacly  full.  :Ne«t, 
clofc  the  faidorifice  with  wet  paper,  and  the  pulp oi  your 
I  finger  ?  and  opening  the  lower  orifice,  you  (hall  find, 
.('Which  is  very  def^htful  to 'behold')  the  Mercury  fpring 
out,  like  unto  a  fniall  filver  -threed,  and  falling  down  from 
the  top  N,  (hall  reftat'R,  the  motion  ceafing  at  the  nar¬ 
row  orifice  Q.  This  Ihews  evidently,  that  there  is  not 
need  alwayes  of  ftagnant  Mercury,  for  trying  the  Tiwficc/- 
li*n'Exferimefit‘y  but  only  when  the  mouth  of  the  Pipe 
below  is  wide :  for  being  narrow,  -tht  ftlvtr  runs  (lowly 
out,  and  confequentlyfub^desflowly  above,  andcoming 
down  flowly  to  R,  there  refts.  But  when  the  mouth  is 
wide  below,  the  /?/wr  falls  down  £o  quickly,  that  it  goes 
beyond  R,  before  it -can  recover  it  feif,  which -recovery 
would  never  be,  unlefe  there  were  ftagnant  Mercury  to 
tun  up  again.  . 

prom  what  is  faid,'we  fee  firft ,  that  when  one  part  of  a 
Surface  of ’Water  or  Air,  is  more  burchened  than  ano¬ 
ther, -^theburtheaed  part  prefcntly  yedds,  tillii.be  no  more 
hurthened  than  the  other.  Thisjs  clear  from  the  falling 
I  down  of  the'Watet  from  E  to  G,  which  cannot  be  fup- 
1  sported  by  the-part  I ,  hecaufe  more  burrhened  than  the 
I  reft.  We  Tee  tecondly ,  that  the  element  of, Air,  rcfts,up- 
I  on  the  ‘furfaces  of  all  bodics  with  axonfidcrablc  weigh  t ; 

I  Qtherwffe  it  could  .not  fuftain  the  Water ,  before  it  fall 
down’from  E  to  *C  •:  for  if  it  did  not  reft  upon  the'furface 
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M  H,  with  weight^’the.Water  could  never  be  fufpend'ecf; 

'feing  the  application  of  the  finger  to  the  orifice  E,  is  ■ 
only  the  accidental  caufe  of  this  fuflefltation.  We  fee  ; 
thirdly^  that  according  to  the  difference  of  natural  weighty  | 
between  two  Fluids ,  fo  is  the  proportion  of  altitudes  be-  j 
tween  two  of  their,  CylindersithereforeAir  being  reckoned  i 
14000  times  lighter  then  Mercury,  it  followes  that  the  f 
Cylinder  of  Mercury  fuftained  by  the  Air,muft  be  14000 1 
times  lower  and  fhorter  ,  than  the  Cylinder  of  Air  thatf 
fiiftaines  it;which  appears  from  this  experiment  to  be  true, ! 
feeing  by  the  Preffure  of  the  Air ,  which  is  thought  to  be 
about  7000  fathom  high,  2  9  inches  of  Mercuiy  is  fupport- 
ed  between  R  and  X.  In  a  word,  if  Air  be  naturally^, 
14000  times  lighter  than  Mercury,  which  is  very  pro-| 
bable;then  muft  the  altitude  of  it,  commonly  called  thei 
jitmofphere ,,  be  fourteen  thoufand  times,  nine  and  twen-»-^ 
ty  inches,  that  is  4060,00,  oroffeet  33835,- 


vExperiment  nt 


■  Figured; 


Hile  the  outward ,,  and  inward  Water  are  of  the 


V  V  fame  altitude,  withdraw-  the.  inward  Air  E  G  by 
fudion,,or  by  any  other  device  you  think  fit,  and  you.  will 
find  the  Water  rife  as  high  as  E , ,  which  liuppofe  to  be 
34  foot  above  M  G  H,.  T he  fame  FhenomenM  happens, 
in  taking  the  Air  out  of  the  narrow  Pipe  F  Ki  Tne  rea^ 
fon  is  ftill  unequal  Preffure  j  for  in  removing;  the  Air,: 
that’s  within  the  Pipe,  the  part  of  thefurface  M,  and  the 
part  H,  remaines  burthened ,  while  the  part  G  is  freed' 
^its  burden :  therefore  this  part  of  the  furface,  being  libe¬ 


rated! 


i^pD^oftattcal  €]cpeici 


45 


rated  of  its  burden,  that  came  down  through  the 
j&antly  rifes,  and  climbs  up  as  far,  as  the  outward  Air  rett¬ 
ing  upon  M  and  H,  can  raife  it,  which  is  to  E  34  foot/ 
for  the  Preffure  of  the  Air  upon  the  furfaces  of  all  Wate^, 
according  to  the  aj  ^btorem  ^  being  eq^uivalent  to  the 
weightof  34fcot  of  Waterymuft  raife  the  faid  Waterin 

the  pipe  34  foot,  Yondo  hot  wonder, why  it  rifts  from  I  to 
G,  as  in  the  firft  experiment 5  nomore  ought  you  to  won¬ 
der,  why  irrifes  from  G  to  E,  feing  the  weight  of  the 
Air ,  doth  the  fame  thing  ,  that  34  foo^pfW  a  ter  retting 
upon  the  furface  M  H*,  would  dp,  ,  ,  ^ 

From  this  experiment  We  fee  firft, that  the  Prettiire  of  the 

Air,  is  the  proper  caufe  of  the  motion  of  Water,  uptho- 

row  Pumps^  and  Siphons  y  or  any  other  inftrument ,  that  s 
ufed  in  Watef-worksof  that  kind5  for  if  thejveight  of  the 
Air,  retting  upon  the  furface  M  H  be  the  caufe ,  why 
the  Water  climbs  up  from  G  to  E,  the  fame  niuft  be 
the  caufe ,  why  the  ftagnant  Water  followes  the  Sucker  ol 
!  t\\^Pumpy  while  it’s pulled  up.  And  the  fame  is  the  caufe, 
why  Water  attends  the  Leg  of  a  Siphon  ,  and  is  the  caufe, 
why  motion  continuesafter  fudion  is  ended.  ‘  We  fee  ft', 
condly,  that  every  Prefling  Fluid  hath  a  Sphere  of  utJiivit^y 
to  which  it  is  able  to  raife  the  Fluid ,  that  is  prcffed,  T  his 
is  evident  in  this  experiment ,  becaufe  the  Preffureofthe 
Air  retting  upon  M  H  ?  isable  to  raife  the  Water  y  the 
hight  of  'E  in  the  wide  Pipe  ,  and  the  hight  of  F  in  the 
narrow,  and  no  further ,  even  though  the  faid  Pipes  were 
far  longer :  and  this  altitude  and  higheft  point  is  preciftly 
34  footbetweea  Air  and  Water,  We  fee  thirdly  that 
I  "tis  all  one  matter,  whether  Purnps  and  Siphons  be  wider  or 
narrower,  whether  the  tub  of  the  Barofeope  be,  wherein  the 
Mercury  is  fufbended  ,  of  a  large  '  Diameter  >  ot  of  a  Icffcr 

-  Diameter, 


-Diamfttr.  This  is  airoevident  from  thefene  experimencj 

Aingithereis  no  more  difitculty  in  caufing  the  Water 
cend  the  wide  Pipe,  ithan  in  caufing  it  afcend.the  narrow 
one.  AndthereafonaS;,  becaufethe  jpreflipg  Tluid tre- 
tpe^lstnot  the  prdled  Fluids, -accerding  toitiihkkaefj  tt^ 
inradt'h  f,  ibttt  oniyaKcbcding  tom'^biude,  JE-herefore’its 
<as  tafie-forthe  Air^toprefe  up  W'ater  through, four 
•foot  in  Diameter  .,  as  to  ,pre(sit  up  through  z'Bimf  ,  but  '* 
one  foot'iniDiameter, 
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Figure 


•His  Schematifm  reprefents  a, large  V  eflelfull  of  Wa- 
—  ter,  whofe  firft<and«vifiblCfrurface^s  D  EH  K.  TJie  ^ 
•fecond,  tbat’s.imagiaary  is,  L,]f,  iixfobtT^low.it,  •  Tthe* 
thirdof  the^famekind  ,  is  MG,  ifixdoot  lowaf,  Tthe 
fouith,  is  N>F  O,,  fix'footjyetlower,  iXheim  ,,aad 
iowcftjis  A;B  C.  There  are  heredlfo  four,  Tubj(,'(Or  rather 
one  Tub  tindcr  four  divers,  poiitions,  with  hath  ends  open. 
After  this  Tub  >D  A  isthruflbelow  the  Water,  tilUt-af- 
icend  ,  •  as  high  as  D  in  it,  liftitupbetween  your:'fingecs, 

■  till  it  have  the  pofition  of  the  fecondTipe  EF,. and  then 
'  you  llrall  fee,  as  the  orifice  of  thePipealcends,  the  Cylin¬ 
der,  of  'Water  fall  out  by  littleanH- little, until  itbe>no  (long¬ 
er,  than  EtF,  Again,  lift  it  furthcc,.up,,,tilLit  have.the,po- 
fetion  of  the  Pipe  H'G,  then,lliall  you  find  tlie 'Cylinder 
ofWater  become  yet  Ihorter,  ;Laftly,  ifittbe  icituated, 
astherPipe.K  I;the  internal  il^ter, becomes  nalo^ger  than 
fK  I.  .  Thereafons,of,the£e’P/&<»»w<w»aEeffiherame5,name- 
lyunequalPtefittre}  ifor'theOiificeArbeiggdiftedajP^ras 

.  nigh 
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M<*kas  F,  ifcomesto  the  imaginary  fiirface.  N  Oj  which: 
isBotuBKifir  fo'Kiuch  Prefforc,  ^  the  other  is.j  therefore 
one  pat  of  if?being  snoreburdened,  tlian  another,  namely 
the  part  npem  tvhich  theCylinder  Water  refts,  it  pre- 
fi?n 6 ly' yields j  and  fuflfsrs  the  Cylinder  to  feecoine  fbQrterj 
anrfliohter,  tilt ‘it  become  no  heavier,  themis  proprtio-. 
nable  to  its  own-ftrength,  '  To  make  thi&reafon  mojeevh, 
dent  tt  isto  be  noted,'  that  no.  furfaceof  Watetk  able  lo> 
fiipport  a  Cylinder  higher  then  its  own  deepnefey  that  is  to 
fay,  if  a  fttrface  be  40  foot  deep,  it  is  able  to  fuftaia  a  Cy-* 
iinder  4©  foot  high,  and  namore*  therefore  the "forfece 
N  Oy  being  bot  1 8*  foot  deepfjvitcaaqoe  foftaift  a  Gyli^. 
der  14  foot  long.*  for  if  that  were,  then  the P4W««/4», 
Aouldbe  inferiourtothe  Piwdkr,  which,  is;  iaifwflJWfi  iOi 
the  Bjdre-Ba^kh.  In  effeli,  it  were  no  tefs  abfardiigs, 
then  to  fiy,  r  8^  onnees  are  able  to  coanterbaifeince  24.  Foe 
a  fec<^  trial,  lift  up  the  fame  PipeMghfir  ,  till  itacquii^ 
the  pofrtiowof  the  Tub  G  M  j  in  this  cafe,  the  Cylinder 
of  Water  wit  bin- it,  becomes  yet  foorter,  even  no  longer, 
than  G  H.  Thereafon  isthefame,  namely  umeqn^Pref? 
fare  ?  for  when  a  Cylinder  erf  Water  i  S  foot  higfh '  coines 
to  reft  upon  th’is  forface,  thatisbut  i  a  foot  (foep,  [tmakes 
one  part  of  it  more  burdened  then  another  j  theceforeth* 
part  that  is  more  preft,  prefeotly  yedds,  andfnffers  the 
Cylinder  to  fall  down,  till  the  Pomus  of  it,  become  equal 
to  its  own  Pftentid,  For  the  laft  trial  ,  liff  up  the^Tu^ 
till  it  acquire  the  pofition  of  the  Pipe  K  I :  in  this,  cafe, the 
Water  within  it  becomes  no  longer  then  El,  the'  ■  fucface 
L  I,  that  is  but  fix  foot  deep ,  not  being  able  to  fhftain  a 

Cylinder  12  foot  high, 

From  this  Exjwriment  we  fee  ffrfi ,  that  tn  ail  Ffo»d  Bo 
dies  thereisa  Preffure,  wbjchistBOfe  o« le^iaceqrdihg w- 
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the  cieepne&'orthat',Fltiid5  this  is  evident  from  the  font 
fevcral  futfaces  5  there  being  more  PrefTure  and  force  in  the 
loweft  A.  B  C,  then  in  the  next  N  O  5  and  more  in  this, 
then  inithe  farface  M  G  *,  and  more  in  this,  then  in  LI. 
We  fee  fecondly,  that  in  all  Fluids,  there  is  a  FondtuzaA 
Sr  Pitedtia  ^  which  two  are  alwayes  of  equal  force,  and 
ftfength  j  the  Potenti a  is  clear  and  evident  in  the  furface, 
by  fuppotting  the  Pillar  5  which  Pillar  is  nothing  elfe,  but 
the  Pond^s  fupported.  And  that  they  are  alwayes  of  equal 
ftrength,  is  moft  evident  alfo ;  for  when  you  endeavour 
to  make  the  unequal' to  the  Poientia ,  in  making  a 
furfacc'  1 8  foot  deep,  to  fupport  a  Pillar  *4  foot  high, they 
of  their  own  accord  become  equal  5  the  Pillar  becoming 
fliorter,  and  fuitable  to  the  ftrength  of  the  furface  that 
fuftainsit.  We  fee  thirdly,  that  ’tis  impoflible  for  one 
part  of  the  fame  Horizontal  furface,  to.  be  more  burdened 
then  another :  for  when  yo;U  endeavour  to  do  itjby  fetting 
a  longer  Pillar  upon  it,  the  parttburdened  inftantly  yeelds, 
till  it  be  no  more  preft,  then  the  next  part  to  it.  We  fee 
fourthly,  that  the  inequality,  that  is  between  the  Pondut 
and  the  Potentia  in  Fluids ,  is  the  proper  caufeof  the  mo', 
tion  of  Fluids.  For  when  you  endeavour  to  make  a  fur¬ 
face  30  foot  deep,fuftain a  Pillar  40  foot  high,  this  inequa¬ 
lity  is  the  true  caufe,  why  the  Piljar.  fubfides  ,  and  falls 
down,  and  why  the  furface  yeelds,' and  gives  way  to  it. 
And  this  inequality  is  the  true  caufe,  why  the  naotion  of 
Water  thorowSf/itf^t  continues.  For  underftanding  this, 
yt»u  mull  conceive  a  ^ifho»,to  be  nothing  elfe,but  a  crook¬ 
ed  Pipe  with  two  I  legs,'  tlie  one  drowned  among  Water, 
the  other  hanging  in  the  open  Air.  T  he  ufe  of  it  is,  for 
eohveyiBg  Wine  or  Water  from  one  Velfel  to  another, 
which  iseafily  done  by  fiitlibn,  Now  aftet  fuiSiqn  is  end- 
'  ’■*  ed, 


cypetimcntg^ _ 

ed  the  motion  of  the  Water  continues,  till  the  furface 
become  lower,  then  the  orifice  out  of  which  it  runs.  The 
true  reafon  then, why  the  "Water  flows  out,  is  the  inequa¬ 
lity  between  the  Pctcnti^  ol  the  Air,  and  the  Pofidus  of  the 
VVater.,  the  Pondm  being  ftronger  then  the  Potemia. 
For  in  Air  as  in  Water ,  we  muft  conceive  Horizontal 
furfaces ;  and  thefe  furlaces  to  be  endowed  with  Preflure 
and  force,  as  are  the  furfaces  of  VVater,  Now  when  the 
le^  of  a  Siphon  is  hanging  in  the  Air,  it  muft  reft  upon  one 
furface  or  another,  and  confequently  the  VVater  in  it, 
muft  reft  upon  the  fame  furface.  It-  the  Potentia  of  the 
furface  be  ftronger,  then  the  Pondusoi  the  Water;  the 
VVater  is  driven  backward,  which  alwayes  comes  to  pafs, 
when  the  orifice  is  higher,  then  the  furface  of  the  Water 
of  the  Veftel,  among  which  the  other  leg  is  drowned.  If 
the  Potwf/'rfofthe  furface  of  that  Air,  be  of  equal  power 
and  ftrength,  with  the  Pondus  of  the  Water,  the  "VVater 
goeth  neither  backward,  nor  forward,  but  ftands  in  equi- 
librio :  this  happens,  when  the  orifice  is  neither  hfeher,  nor 

lower,  than  the  furface  of  the  VVater  in  the  Veftel,  But 

if  the  Potentia  of  the  furface  of  the  Air  be  weaker,  than  the 
Pondus  of  the  Water; '  in  this  cafe,  the  Air  yeelds,  and 
fuffers  the  VVater  to  runout,  even  as  a  furface  30  foot 
deep  yeelds  to  a  Pillar  of  Water  40  foot  high.  T  he  fame 
inequality  is  the  reafon,  why  Water  climbs  up  the  Pump; 
why  VVater  climbs  up  a  Pipe,  when  a  man  fucks  with  his 
mouth.  Before  fuvtion,  the  that’s  in  the.furface 

of  VVater,  amongwhichtheendofthe  Pipe  is  drowned, 
is  of  equal  force  with  thePondtfs  oi  the  Pillar  of  Air.,  that 
comes  dowi)  thorow  the  Pipe,  or  Pump ;  but  aftbqn  as  a 
man  beginsto  fuck,  the  laid  Pillar  of  Air  becomes  lighter  5 

and  the  VVater  finding  this,  prefently  afeends.  'The  fame  • 
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is  thereafon,  why  the  Mercuiy  falls  down  to  29  inches  in 
the  Barofcope,  and  no  further:  for  as  long  as  the  Pondut<ii 
the  PtHar  01  Mercury, exceeds  the  p$tentia  of  the  furface  of 
Air,  fo  long  doth  the  motion  continue  5  and  when  both 
are  become  equal  in  force, the  mot'on  ceafeth.  When  the 
Glafs-  tub  is  40  inches  long,  and  filled  with  Mercury,  and 
inverted  after  the  common  manner,  you  are  endeavouring 
as  it  were,  to  caufe  a  furface  29  inches  deep,  fuftain  a  Pil¬ 
lar  40  inches  high,  which  is  utterly  impoflible  in  Fluids. 
It  is  judged  by  many  a  w'onder  to  fee  the  defluxof  the  Mer¬ 
cury  in  the  Barofcepe  5  but  in  effcdf,  there’s  no  more  caufe 
of  admiration  in  it,  than  to  fee  the  Cylinder  of  Water 
grow  fhorter,  by  lifting  the  Pipe  up  from  one  furface  to 
another. 
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From  this  Experiment,  wefeethetruereafon,  why  the 
Mercurial  Cylinder  of  the  Barofcope  becomes  fhorter  and 
fhorter,  according  as  a  man  climbs  up  a  mountain  with  it. 
For  at  the  root  of  the  hill,  the  furface  of  Air,  thatfuftains 
the  Pillar  of  Mercury,  is  of  greater  force,  than  the  furface 
at  the  middle  part ;  and  this  is  ftronger  than  any  furface  at 
the  top.  The  Pipe  therefore  being  carried  up  from  one 
furface  to  another,  the  Mercury  in  it,  muft  fubfide,  and 
fall  down,  even  as  the  Water  falls  down,  and  becomes 
fhorter,  by  lifting  the  Pipe  from  the  furface  A  B  CD  to 
thelurface  N  O.  And  as  thewholeVVater  would  fall 
down, if  the  orifice  I, were  lifted  above  the  furface  D  E  H  K, 
fo  if  the  Sarofcope  could  be  carried  fo  high ,  till  it  came 
above  the  top  of  the  Air ,  the  whole  Mercurial  Cylinder 
v/ould  furely  fall  down.  ‘  And  as  by  thrufting  down  the 
faid  Pipe  to  the  bottom  of  the  Veffel  again,  as  the  Pipe 
D  A,  the  V  Va  ter  afcends  in  it ;  fo  by  bringing  down  the 
Barojcope  to  the  earth  again,  the  whole  19  inches  would 
rife  again,,.  EX  PE- 
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Figure  8. 

Fill  tlie  Vefl’el  A  D  GH  with  VVater  to  the  brim. 
Next,  thruft  down  the  open  orifice  of  the  Tub  D  A, 

I  to  the  bottom,  and  you  fliall  fee  the  VVater  afcend  in 
it,  as  high  as  D,  according  to  the  firft  experiment.  When 
this  is  done,  recline  the  faid  Pipe,  till  it  ly  as  BE,  and  you 
fhall  find  the  Pipe,  compleatly  full  of  Water.  Next,ered 
the  fame  Tub  again  as  D  A ,  and  you  fliall  fee  the  Cy¬ 
linder  of  Water  fall  down,  and  become  ftiorter,  as  at  firft. 
For  falving  this  Phenomenon,  and  fuch  like,  I  muft  fuppofe 
I  this  Water  to  be  50  inches  deep,and  theTub  I  A, and  B  E 
!  po  inches  long :  and  the  faid  Tub  in  reclining ,  to  defcribe 
I  the  quadrant  of  a  Circle  F  E  G.  Now  the  queftion  is, why 
i  Aere  being  but  50  inches  of  Water  in  theTub,while  ere(a- 
ed,  there  (hould  be  60  in  it,  when  it  is  reclined  1?  Second¬ 
ly, why  there  fliouldbepo  inches  of  Water  in  theTubBE, 
and  but  50  in  it,  when  it  ftands  Perpendicular,  asDAf 
If  you  reply,  becaufe  there  are  po  inches  in  reSfa  tinea  be¬ 
tween  the  point  B,  and  the  point  E,  and  but  jo  between 
A  and  D.  But  this  will  not  anfwer  the  cafe-,  becaufe, 
if  you  flop  the  orifice  E ,  with  the  pulp  of  your  Fingei^ 
before  it  be  erefted  ,  youwill  find  the  Tub  remain  full  of 
i  VVater,  even  while  it  ftands  Perpendicular ;  and  fall  down, 

I  when  the  orifice  is  opened.  Or,  while  the  Tub  ftands 
'  Perpendicular,  ftopthe  orifice  I,  and  recline  it  as  BE: 
■  yet  no  more  Water  will  be  found  in  it, than.  5 o  inches :  but 
I  by  unftopping  the  faid  orifice,  the  W ater  climbs  up  from 
1  R  to  E, and  becomes  po  inches.  Now,  what’s  the  reafon, 

G  2  why 
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why  it  runs  up  from  R  to  E  ,  and'  why  it  falls  down  from 
I  to  lanfwerthenj  the  Water  mufti  un.up  from  R 
to  E5becaufe  of  the  inequality,  that’s  between  the 
of  the  Cylinder  BR>  and  the  of  the  furface  of 

VVater  ABC,  that  fupports  the  faid  Cylinder.  For 
underftanding  this,  know,  while  the  Tub  is  ereded ,  there 
is  a  perfewT  equality  ,  between  the  weight  of  the  Pillar  A 
Dj  and  the  force  or  Pmer  of  the  furface  that  fuftains  it  j  fe- 
ingafurface  50  inches  deep  ,  fupports  a  Pillar  jo  inches 
high.  But  affoon  as  the  Tub  is  reclined,  there  arifes  ane 
inequality  between  the  faids  two  parties ,  the  Pondtis  of 
the  Cylinder  becoming  now  lefs  than  before.  If  you  fay 
the  quantity  of  the  VVater  is  the  fame,  namely  50  inches,, 
in  the  reclined  Tub,  as  well  as  in  the  Perpendicular.  I 
grant  the  quantity  is  the  fame ,  but  the  weight  is  become  : 
lefs.  Now  the  reafon,  why  the  fame  individual  VVater,  is 
not  fb  heavy  as  before,  is  this^  there  are  40  ounces  df  * 
it fupported  by  the  fides  of  the  Tub  within  5  which 
were  aot,.  while  tfie  Tub  was.eredied;  for  in  this  pofiti-^ 
cn,the  wholewcight  of  the  Cylinder  refts  upon  the  furface: 
but  while  the  Tub  is  reclined,  the  faid  furface  is  eafed  ,  and 
freed  of  49  ounces  of  it  5  this  40 ,  refting  and  leaning  upon 
the  fides  of  the  Pipe  within.  The  furface  then  ,  finding: 
the  faid  Cylinder  lighter  now-than before,  inftantly  drives' 
it  up  from  R  to  E,  40  inches..  And  likewife,  when  the* 
reclined  Pipe  is  made  Perpendicular,  the  Water  falls  down' 
from  I  to  B,  becaufc  of  the  inequality,  that’s  between^ 
ihtPondus  of  the  Pillar,  and  the  PvtenttAoi  the  furface  5 
this  furface  50  inches  deep,  not  being  able  to  fupport  a  Pil¬ 
lar  podnches  high,  for  if  this  were,  then  one  part ,  ffiould ' 
be  more  burthened  than  another,  which  is  impoffible. 

It  is  to  be  obferved  5  ,  that  by  how  much  the  more ,  the 
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Tub  is  reclined  from  a' Perpendicular,  towards  the’horizon^^ 
tal  furface  ABC,  byfo  much  themorcgrowesthein-- 
equality, between  the  Po/jdus  ^nd  the  Potcntiaj^nd  thatac-  * 
cording  \o  a  certaine  proportion  Hence  is  it,  that  the 
Tub  being  reclined  from  dadegreesto  50  ,  there  arifes  a’ 
greater  inequality  between  the  Pond^s  of  the  Cylinder,  and 
the  Potentia  of  the  furface, than  while  it  is  reclined  from  70- 
to  60 :  and  more  yet  in  moving  from  5  o  to  40  ,  than  in' 
moving  from  60  to  505and  fo  downward, .till  it  be  horizon¬ 
tal,  in  which  pofition,  the  whole  Pmdu^  Isdo&i  And  con- 
trari wife,  while  the  Pipe  is  elevated,  theP^?;?^///  beginsto* 
j  grow*,  and  growes  more ,  being  lifted  up  from  to  to  20, 

I  than  from  i  to  lo.*  and  yet  more  in  travelling  from  20  to 
30,  than  from  10  to  20, and  fo  upwards,  till  it  be  Perpen- 
j  dicular,  in  which  pofition,  the  Cylinder  regaines  the  whole- 
Pondus  and  weight ,  it  had.  This  proportion  is  eafily 
Snown ,  for  its  nothing  elfe  ,  but  the  proportion  oiTerfed' 
Sines  upon  the  line  F  B  *,  lor  according  to  what  meafure, 
thefe  unequal  divifions  become  wider ,  and  wider  from  $0 
to  I ,  according  to  the  fame  proportion  does  thePW^xof 
i  the  Cylinder  become  lefs  and  left;  and  contrariwife,accord-' 
ing  to  what  proportion  the  faid  divifions  become  more  and- 
more  narrow  from  1  to  go ,  .according  to  the  fame  meafure* 

;  and  rate,  does  the  of  the  Cylinder  become  greater 

and  greater, 

From  this  experiment  we  fee  firft  ,  that  two  Cylinders 
j  of  Fluid  bodies,  differing  much  in  quantity ,  may  be  of  the 
fame  weight:  becaufe  though  the.Cylinder  BEpo  inches 
long,  be  far  more  in  quantity  ,  than  the  Cylinder  D  A, 
that’s  but  50j^  yet  both  of  them  are  of  the  fame  weight,  in 
refpeft  of  the  furface  that  fuftaines  them. .  If  it  be  faid,  the 
one  is  really  heavier,  than  the  other ,  motwi  thftanding  of 


\ 
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all  this.  I  anfwer,  It  is  fo  iadee<l,  in  refpeta  of  the  Libra  or 
Artificial  Ballance ,  that  we  commonly  iife  in  weighing  of 
things;  but  it  is  not  fo  in  refped  of  this  Natural  Ballance  if 
J  may  fo  fpeak,  wherein  Fluid  bodies  are  onely  weighed  af¬ 
ter  this  manner.  ,We  fee  fecondly  a  clear  ground  for  fet- 
ting  down  the  ninth  Theorem  5  namely,  that  in  all  Fluid 
bodies  a  twofold  weight  may  be  diftinguifhed,  one  Senjible  | 
another  Infenfihle :  becaufe  the  SenfMe  weight  of  the  Cy-  i 
linder  of  Water  B  E,  remaines  ftill  the  fame,  even  though 
it  lliould  be  reclined  to  G  5  for  take  it  out,  and  weigh°!t  ' 
in  a  Ballance ,  it  will  be  as  heavy  the  one  way  as  the  other.  ; 
But  it  is  not  fb  with  the  weight  5  feeing  the  Tub  i 

begins  no  fooner  to  recline,  but  afToon  it  begins  to  dimi-  ; 
nifh,  and  grows  left,  -This  Jnfenfible  weight  is  nothing 
elfe,but  the  fen ftble  weight  confidered  after  another  manne?. 
For  look  upon  the  weight  of  the  Pillar  of  Water  B  E  ,  as 
it  weighs  in  a  pair  ofScales,it  is  then  Senftble,  and  weighs  fo* 
many  ounces,  and  cannot  be  more  or  left ;  but  look  upon 
it  in  reference  to  the  Potentia  of  the  furface,  that  fuftains  it 
it  is  then  infen ftble  as  to  us  .•  for  though  a  man  ihould  put 
his  hand  below  the  Water,  and  endeavour  to  find  the 
weight  of  the  faid  Pillar,  yet  he  (hall  not  find  it ,  though 
that  part  of  the  furface  upon  which  it  refts,  doth  really  i 
fif  Imayfo  fpeak)  find  the  weight  of  it.  And  as  it  is  ' 
Infenfible,  fois  it  fometimes  more,  and  fometimes  left,  i 
according  as  the  Tub  is  elevated,  or  reclined ;  now  thefe 
two  being  put  together,  gives  a  very  probable  ground  for 
this  diftindlion.  We  fee  thirdly,  that  the  Pondus  orweight 
of  Fluids,  doth  not  only  preft  according  to  Perpendicular 
lines  ,  but  according  to  lines  falling  obliquely  upon  the 
imaginary  furface;  fo  doth  the  weight  of  the  Pillar  of  Wa- 
,ter  B  E,  preft  the  furface  ABC.  We  fee  fourthly,  that 
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Fls'd  Bodies ,  do  counterpoife  one  another  ,  according 
to  4  If  it  tide  only :  for  put  the  cafe, the  Pipe  B  E,  were  ten 
times  wider  then  it  is,  yet  will  the  furfaeefuftain  the  Wa¬ 
ter  in  it,  provided  the  Pipe  keep  ftill  the  fame  pofition  of 
Aititud^^  naniely  5  o  degrees :  the^reaibnleems  to  be  this- 
for  if  the  Bafeot  the  Pillar  becotne  more  in  Diameter,  it 
neceflarily  requires  a  larger  part  of  the  furface  to  reft  upon  - 
which  larger  part  is  really  ftronger  than  the  Jefler  part,  as 
will  be  {lie wed  afterwards.  From  this  Experiment  we  fee 
laftly,  an  evident  reafori,  why  the  Mercurial  Cylinder  in 
the  Bdrofcope  tunsup^  and  fills  the  empty  fpace,  when  the 
Pipe  is  reclined,  and  why  it  runs  down,  when  the  Tub  is 
ereifted  again.  In  effed,  the  reafon  is  the  fame, namely,  an 
inequality  between  the  Vandus  of  the  Quick- filver,  and  the 
Fotentidoi  the  furface  of  the  Air;  for  when  the  Tub  be¬ 
gins  to  recline,  ihtPondm  begins  to  reft  upon  the  fide  of 
the  Tub  within ;  by  which  means  the  Potentia  of  the  fur- 
rface  finding  the  burden  lefs,  inftantly  thrufts  up.the  ftag- 
nant  Mercury  to  fupply  that  lofs,  feing  two  Fluids  cannot 
counterpoife  one  another,  unlefstthey  be  in  aquilibrio^. 
Andcontrariwife,  affoon  as  the  Tub  begins  to  beeredied, 
the  Pondus  of  the  Mercury  begins  to  grow,  and  fo  over¬ 
comes  xhtPotentid  furface,  till  by:  falling  down  it  ■ 
can  do  no  more. 
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^  j 

THis  Schematifm  repreffnts  a  Veflel  fuH  of  Water, 
whofe  firft  and  vifible  furface 'is  HiIK;  thefe- 
cond,  which  is  imaginary,  is  EFGt  the  third,  A  B  C  D, 
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•Befides  rhefe  three  in  Water, conceive  a  fourth  in  the  Air 
above  the  Water,  namely  LMN.  Upon  this  aerial  fur  , 
face,  refts  the  orifice  M,  of  the  Tub  T  M,  open  above.] 
Upon  the  furface  E  F  G,  is  Handing  the  mouth  F,  of  the 
Pipe  S  F.  And  upon  the  furface  A  B  C  D  ,  Hands  the 
Pipe  RB.,  open  at  both  ends.  After  the  orifice  B  is 
drowned  below  the  Water,  you  will  find  the  Liquor  rife 
from  B  to  H. ,  Then  clofe  with  the  pulp  of  your  Finger 
the  mouth  R,  andlift  the  Pipe  fo  far  up,  till  it  have  the 
Pofttionof  the  Pipe  SF  ;  and  you  lhall  fee  the  Water 
hing  in  it  between  F  and  O,  Laflly,  bring  the  faid  ori¬ 
fice  compleatly  above  the  Water,  till  it  have  the  pofition 
of  the  Tub  T  M-,  yet  fliall  the  VVater  Hill  hing  in  it, 
as  M  P.  The  firH  queHion  is,  what  fuHains  the  Water 
I  O  5  for  the  part  F  I,  is  fuHained  by  the  ambient  Wa¬ 
ter  ^  I  anfwer,  it  cannot  be  the  pulp  of  the  Finger  do* 
fing  the  orifice  S  *,  for  though,  by  taking  away  the  Finger, 
-the  VVater  O  I  falls  down,  and  by  putting  to  the  Finger, 
it  is  keeped  up ,  yet  this  proves  not  the  pulp  of  the  Fin¬ 
ger  to  be  the  principal,  and  immediat  caufe.  I  fay  then, 
the  VVater  O  I  is  fufpended  by  the  weight  of  the  ia- 
cumbing  Air,reHing  upon  the  furface  H I K.  For  unde'r- 
Handing  this,  confider,  as  I  faid  before,  aj.  Theorena, 
that  the  Preflure  of  the  Air  upon  all  Bodies ,  is  jufl  equi¬ 
valent  to  the  weight  of  34  foot  of  VVatei'.  Hence  then 
’is  it ,  that  if  the  Air  be  able  to  fuHain  a  Pillar  of  VVater, 
34  foot  highyit  muH  be  able  to  fuHain  the  fhort  Pillar  O  I, 
that  exceeds  not  lour  foot.  The  fecond  queHron  is,  whe¬ 
ther  thepart  F,  be  equally  burthened  with  thepart  E,  or 
for  it  would  feem'-not,  feing  the  VVater  OIF,  is 
but  four  foot  high  ^-whileH  upon  E  or  G  isrefting,  not 

only  more  then  a  foot  of  Water  to  the  top  HIK  ,  but 
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the  whole  weight  oi  the  Atmofphere  upon  the  faid  top 
is  refting,  wWch  is  equivalent  to  the  burden  of  34  foot  of 
Water.  I  anfwer  ,  there’s  more  to  be  confidered,  than 
i  that  four  foot  of  V  Vater ,  which  in  it  felf  is  but  of  fmall 
burden ,  therefore  to  this  we  muft  add  the  weight  of  the 
Air  between  O  and  S,  within  the  Pipe  (remember  that 
I  the  orifice  S  is  flopped  with  the  pulp  of  the  Finger)  which 
in  efFcifl  will  be  as  heavy  as  3 1  foot  of  VVater.  Put  the 
I  cafe  then,  F,  to  be  one  foot  belowthe  firfl  furface  H I K, 

I  and  the  V  Vater  O I  to  be  three  foot,  then  ought  the 
Air  OS,  to  have  the  weight  of  3 1  foot,  becaufc  the  fur- 
face  EF  G  is  able  tofupport  a  Pillar  of  35  foot.  This 
I  prove,  becaufe  the  part  E,  de  fuflains  35  foot,  be- 
caufe  the  Air  above  is  equivalent  to  34  foot  of  it ,  and 
there  is  a  foot  of  VVatei  between  it  and  the  top,  namely 
between  E  and  H,  The  third  queflion  is ,  how  it  comes 
I  to  pafs,  that  the  Water  flill  remains  in  the  Pipe,  after  the 
j  orifice  M  is  brought  above  the  furface  of  the  Water.  ^  for 
[  there  is  here  no  flagnant  Water  guarding  it,  as  guards  the 
;  orifice  F,  lanfwer  ,  that  the  ba[e  M,  of  this  Pillar  of 
I  Water  P  M,  as  really  refls  upon  the  horizontal  furface  of 
j.  this  Air  LMN,  as  a  Cylinder  of  Brafs  or  Timber  refls 
upon  a  plain  Marble  Table,  and  after  the  fame  manner.. 
Remember  that  the  orifice  T  is  flopped  all  this  time,  with 
the  pulp  of  the  Finger.  If  it  be  faid,  that  the  part  M,  is 
more  burdened  then  the  part  N,  feing  it  fuflains  four  foot 
of  Water ,  which  the  part  N  fupports'not ,  and  the  Air 
P  T  within  the  Pipe  alfo,  which  is  of  as  much  Benfil  and 
Preflure,  as  the  Air  NY  is  of.  For  clearing  of  this  dif¬ 
ficulty,  confider,  that  the  Pillar  PM  is  Ihorter  now  than 
befo’  e  5  for  the  orifice  M  coming  up  from  D,  fome  inches 
of  Water  falls  out ,  as  will  be  found  by  experience.  _  Su,p- 
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pc(fe  theri,  thalibf  fduf  fooi ,  fii ihcfles fall  diit  if  tfiis 
be,  ihen  ihe  iriciofdd  Air  bfetW^ert  P  fertcl  1E',  fiiuftbfe  fo 
inichei  Idtigdf,  if  thisbfe,  tli^hof  hedeflitj^  the  feenfil  df  it' 
niuit;  be  prd^dftidHabl^  rertiitted  arid  liacketied :  tvhefide 
folIbWi  b’l'  'Mihpfjjjicii  tleceliity,  that  It  Catittdt  btirdeu  the 
Water  p  W,  with  as  natlch  Weight  aS  it  had  ,  atidedfife- 
<|Ueritly  the  furfate  61  Air  caririot  be  fo  iiluch  bilrdehed. 
It  tttuft  theft  be  no  rfiorS  bu -dfeiled  With  therti  both  tdge- 
ther,than  it  is  With  the  fittgle  Pillat  df  Air  If  bl.  If  then 
the  Water  Plvl,  be  three  foot  and  an  half,  the  weight 
of  the  ehcldfed  Air  TP,  riluft  be  exacftly  the  weight  of 
thirty  foot  of  Water  and  an  half. 

From  this  experiWertt ,  we  fee  ffrft  the  Ffeifure  of  the 
Air ,  for  by  it  the  Water  O I  is  Ai Upended  ,  ahd  by  the 
fame prefTure is  the  Water  P  M  iufpebded.  Wefeefe- 
condly,  that  in  Air,  there  is  a  power  df  dilating  it  felf,  and 
that  this  dilatation  never  happehs,  without  a  relaxation  df 
the  BenfiK  We  fee  thirdly ,  that  oft'e  Flilid  caiinpt  fuftaiS 
another,  unlefs  the  Bdiemin  of  the  oiie,  be  epilai  tO'  the 
BondU5  6S.  the  other,  as  is  clear  from  the  Aeria!ftirface,thafc 
cahttot  fuftain  the  Whole  four  foot  of  Water,  but  futfers 
fix  iiiches  of  it  to  fall  oiit,  that  x^^  Vond'us  of  the  reft,  and 
the  Air  above  it  ,  may  become  equal  to  its  own 
We  fee  fourthly,  that  Fluid  Bodies  have  hot  only  a  power 
of  prelfing  downward ,  but  of  prefling  upward  likewife  : 
as  is  clear  from  the  Water  O  I,  that’s  fufpended  by  the 
Air  prefliag  doWn  the  furface  of  Water  H  I  K.  It  p'ref- 
feth  upward  alfo,while  it  fupports  'the  Water  P  M,  This 
Experimenralfo  anfwers  a  cafe,  namely.  Whether  or  not,  it 
is  aiwayes  neediul  to  guard  the  orifice  df  the  Tub  of  the 
’Barofcofe  with  ftagnah't  C^ick-  filver  ?  I  fay  then, it  is  not 
alWayes  needful,  provided  the  orifice  be  of  a  narrow 

diameters 


diameter  5  for  .experience  pell$ ,  that.vyjiile  it  isfuch ,  tiie 
Mercpry  will  fublide,  and  halt'at  1$  inches  alcove  the  9, ri- 
fice,  though  no  ftagnani  Mercury  be  to  guard.  Intnakipg 
thi?  trial,  the  orifice  muft  bn  no  wider,  than  may  admit 
t.he  poipt  of  a  needle.  Or  .fiipppte  i,t  to  have  the.jividett^$ 
of  a  %o^acM-pipe  ^  yet  will  the  Mercury  be  fiifpended, 
though  the  end  be  not  drowned  among  ftagnant  ^ick- 
filver^  even  a?  the  Water  PM,  is  kept  up  without  ftag¬ 
nant  Water  abopt  it.  For  trial  of  this,  you  muft  h’ft  let 
the  end  of  the  Pipe, be  put  down  among  dlagnant  Mercury, 
and  after  the  Cylinder  is-fallen  down  to  its  own  proper  alti¬ 
tude,  lift  up  the  Pipe  flowly,  till  tlieprifice  come  above 
the  furface,  and  ypu  will  find,  provided  you  do  not  (hake 
the  P1pe3theCylinder  to.be  fufpended  after  the  fame  man¬ 
ner,  immediatly  by  the  ,as  the  Water  P  M  is. 


EXPERIMENT  V  1 1- 

Figure  10,  III, 

TAke  a  Veffel  of  any  cjuantity^  fuch  as  A,B.C  D  E, 
and  fill  it  withy  Vater.  Ahd.aGlafs-pipe,  fuch  as 
P  FU,  of  15  or  a<)  inches  long,  of  any  . widenefs,  clqfs 
above,  and  open  below.  .Before  you  drown  the  open  end 
among  the  y  Vater,  .hold  the  ,Gtafs  before  .the  fire,  till  it 
be.pretty.hot,  and  having  ppt  it  down,  you  will  fee  the 
y  Vaterbegin  to  creep  up  till  jt  co'me.WiF,  where  it  halts. 
The  queftlon  now  is ,  what’s  the  realpn,  why  the  y  Va¬ 
ter  creeps  up  alter  this  manner,  i  o  or  1 2  inches  above  the 
.Xurface  A,B  f  I.anfwer,  the  hqatrhavipg.iiarified  the  Air 
within,  .and  by  this  meaps,, having  expelled  much  of  it, 
?nd,the,Air  .nQwcont^^^mg  it  lelf  , again  yvithiCold,  the 
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VVater  afcends,  Being  preft  up  with  the  weight  of  the  in- 
cumbing  Air,  refting  upon  the  furface  of  Water  AB. 
There  is  here  furely  an  inequality  between  a  Pondus  and  a 
P^^^;;//4,thatTniift  be  thecaufe  of  this  motion.I  judge  then 
the  inequality  to  confift  between  the  weight  of  the  Air 
within  the  Pipe, and  the  furface  ofWatef  CDE.To  expli¬ 
cate  this,  I  muft  fuppofe  the  Pipe  to  be  thruft  down  cold ; 
in  this  cafe,  little  or  no  Water  can  enter  the  orifice  D.  Arid 
the  reafon  is,  becaufe  the  Pondus  of  the  Air  within  the 
Glafs,  is  equal  to  the  Potentia  of  the  furface  G  D  E,  But 
when  the  Pipe  is  thruft  down  hot,  much  of  the  Air  having 
been  expelled  by  the  heat,  and  now  beginning  to  be  con- 
traded  by  cold,'  th^  Pondus  of  the  Air  becomes  unequal  to 
the  of  the  iurface,  and  therefore  this,  being  the 

ftronger  party,  drives  up  the  Air  within  the  Glafs,  till  by 
thisafeent,  the  Pondus  of  the  Air  GF,  and  the  Pondus 
of  the  Water  F  D  together,  become  equal  to  the  Potentia 
of  the  furface  C  D  E,  thatfuftains  them.  For  a  fecond 
trials  bring  a  hot  coal  near  to  the  fide  of  the  Glafs,  be¬ 
tween  G,and  F,  and  you  will  find  the  Water  to  creep-down 
from  F  toward  the  furface  A  B  5  and  if  it  continue  any 
fpace,  it  will  drive  down  the  whole  Water,  and  thruft  it 
out  at  D. .  T o  explicate  this,  I  muft  fuppofe  that  heat, 
by  rarifyingthe  Air  within  the  Glafs,  intends  and  increaf- 
€ih  tht  Benftl  of  it,  and  the  being  nowmadeftrong- 
€r,  there  muft  arife  an  inequality  between  the  Pondus  oi 
the  fiid  Air,  and  the  Pdtentia  of  the  furface  C  D  E  5  the 
Air  then,  being  thettrongerparty,^  caufeth  the  furface  to 
yeeld. 

By  comparing  this  Eitperiment  with  the  former,  we  fee 
a  great  difference  between  the  dilatation  of  Air,  of  its  own 
accord^  and  by  coaftraint,:  For  while  it  is  willingly  ex- 
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panded,  tKe  begins  to  grow  flack,  andremifs,  and 
lofeth  by  degrees  of  its  ftrength*,  even  as  the  Spring  of  a 
W^ch  by  the  motion  of  the  Wheels^becomes  remifs.  But 
when  the  dilatation  is  made  by  heat^and  the  Air  compelled 
to  expand  and  open  it  felf,  the  Benp  becomes  the  ftronger, 
and  the  Preflure  the  greater,  Notwithftandirig ,  though 
the  Benftloi  this  inclofed  Air  G  F,  may  be  made  ftronger 
by  heatf  to  the  expulfion  of  the  Water  F  D,  yet  if  this 
rarefadlion  continue  any  time,  the  Benfil  becomesMull  and 
flack.  And  the  reafon  is,  becaufe  Air  cannot  be  expari- 
ded  and  opened  to  any  quantity  5  an  inch:  cannot  be  dilated 
and  opened  to  an  hundred  ',  or  to  a  thoufand  .*  neither  can  - 
the  Ben  fil  of  irbe  intended, and  increafe  to  any  degree, 
from  one  to  20,  30,  or  lo'o.  And  therefore ,  as  the  ex- 
panfion  grows,  the  Benfil  muft  at  length  flacken.  But  if 
fo  be  the  Air  were  inclofed,  as  in  a  bladder  knit  about  the 
neck  with  a  firing,  then  the  more  heat;  the  more  Benfil: 
for  in  this  cafe  there  is  a  growth  of  Preflure,  without  dila¬ 
tation.  And  fometimes  the  may  be  fo  intended  with 
the  hcat>  that  the  fides  of  the  bladder  will  buift  afunder. 

From  this  Experiment  we  fee  firft  a  confirmation  ol  the 
21  Theorem,  namely,  that  there  may  bcas  muth  Ben/il 
and  preflure,  in  the  fmalleft  quantity  of  a  Fluid,  as  in  the 
greatefl  *,  as  is  clear  from  the  Bdnfil of  the  Air  G  F,  which 
in  effeft  counterpoifeth  theweight  of  the  whole^^v:^/;^^- 
,'refting  upon  the  furface  of  Water  A  B/  We  fee 
fecondly,  that  when  the  pvndus'^  and  the  potentia  of  two 
Fluids,  are  ia  efuilihrioi  or  of  equal  ftfength,  a  very  fmall 
addition  to  either  of  them,  will  caft  'the  ballance, .  For  if  a 
manfhould  but  breath  foftly  upon  the  fide  of  the  Glafs  be¬ 
tween  G  and  F,  or  lay  his  warm  hand  to  it,  the  find  Air 
will  prefently  dilate  it  felf,  ^nd  by  becoming  thus  ftronger. 
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thruft  down  the  Water,  and  fo  overcome  the  fountia  of 
the  furface.  We  fee  thirdly  a  confirmation  of  the  fixth 
Theorem,  namely,  that  the  PrelTure  of  Fluids  is  on  every 
fide  5  as  is  clear  from  the  inclofed  Air  G  F,  that  not  only 
preffeth  down  the  Water  F  D,  but  with  as  great  for<K 
prdTeth  up  the  top  of  the  Glafs  within,  and  preffeth  upon 
all  the  fides  of  it  within,  with  the  fame  force.  This  Ex¬ 
periment  alCo,  leads  us  to  the  knowledge  of  twb  things: 
Firft,  of  the  reafon,  why  with  cold  the  Water  afcends  in 
the  common  Weather-glajfes  5  and  why  in  hot  weather 
the  Water  defcends.  Secoridly,  from  this  Experiment 
we  may  learn  to  know,  when  the  Air  is  under  a  greater 
Prcffure,  and  when  under  a  leffer;  becanfe  when  the  Air 
becomes  heavier,  as  in  fair  weather,,  the  Water. creeps 
up  in  fome  meafure^  it  may  be  two  or  three  inches ;  when 
there  is  no  alteration  as  to  heat  and  cold :  and  in  foul  wea¬ 
ther,  or  in  great  winds,  when  the  Air  is  really  lighter,  the 
faid  Water  creeps  downas  much.  If  it  be  asked,  how  lhall 
J  know,  whether  it  be  the  cold  of  the  Air,  or  heavinefs 
oftheAir,  thatcaufeth  the  Water  to  afcend  5  and  whe¬ 
ther  it  be  the  heat  of  the  Air,  or  the  lightnefs  of  the  Air, 
that  caufeth  the  Water  to  defcend?  I  havepropofed  this 
queftjon  of  purpofe,  to  let  you  fee  a  miftake.  Many  be¬ 
lieve,  that  theafcent  and  defcent  of  Water  in  common 
Weatker-glaffes,  is  allanerly  from  the  heat. and  coldnefs  of 
the  Air ;  and  thereforethey  conclude.a  cold  day  to  be,be- 
caufe  the  Water  is  far.up. :  v/hereas  the  Water  hath  afcen- 
ded  fince  the  laft  night,  by  reafon  of  a  greater  weight  in 
the  Air,  which  alwayes  is,  .when  the  weather  is  dry,  and 
calm,  thoughthere  hath  been .noalteration.of  heat  to  cold. 
If  it  be  asked,  how  come  we  to  the  knowledge  of  ChiS)  that 
the  preffure  and  weight  ,o£ the, Element, of  Air,  is.  fome- 
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fltti«  left,  and  fottietimes  more  i  I  anfwer,  this  fecret  o 
fjature,  was  never  difcovered,  till  the  invention  of  the 
^mUeitAn  Experiment^  othenvife  called  the  Btrofeope. 
for  2fter  the  falling  down  of  the  to  ap 

ificnes  t  if  you  fuffer  it  to  ftand  thus  in  your  Parlour  or 
Chamber,  according  as  the  PrelTure,  and  weight  of  the 
Element  of  Air,  becomes  more  orlefs,  fo  will  the  Alti¬ 
tude  of  the  Mercury  become  lefs  or  more,  and  varyfome- 
times  above  2p  inches,  and  fometimes  below,  T his  alte¬ 
ration  is  very  fenfible,  which  is  fometimes  the  tenth  pare 
of  an  inch,  fometimes  the  fixth,  and  fometimes  the  third, 
according  as  the  weight  of  the  Air  is  lefs  or  more.  From 
i>ec€mher  to  Tehruary  ,  I  found  the  alteration  become 
kfs  and  more  from  30  inches  to  28,  which  will  be  three 
fingers  breadth.  The  common  Weather-glaffes  then  are 
fallacious, and  deceitful,  unlefs  they  be  fo  contrived,  that 
the  Preffure  of  the  Air  cannot  affeil  them  ,  which  is  cafily 
done  by  fealing  them  Hermetically^  and  in  ftead  of  common* 
Water, ro  put  in  Sf  i/itus  Vini  reilificatifsimus^ov  the  moft' 
txcdlejit  Spirit  of  Wine, and  ftrongeft  that  can  be  made, 

It  may  be  here  inquired,  whether  or  not, Mercury  would 
afeend  in  this  Glaj[s,as  the  Water  does  if  lanfwerit  wouldf 
becaufe  the  afeent  depends  only  upon  the  Preffure  of  the 
Air ,  incombing  upon  the  ftagnant  Liquor  in  the  VefTell,. 
that*s  able  to  drive  up  Mercury  as  well  as  Water,.  It  may 
be  inquired  fecondly  ,  Jiow  far  Mercury  will  afeend,  and 
how  far  Water  wall  creep  up  f  l  anfwer ,  Mercury  can  af- 

Tub,  than  2p  inches*,  and  Water  no 
higher,  than  34  foot  5  and  this  onely  happens,  when  there 
IS  no  Air  above  the  tops  of  the  Cylindeis  to  hinder  their 
afeents.  But  when  there  is  Air,  as  GP  above  the  liquor, 
it  can  go  no  higher  ,,t^  the  point  to  which  the  cold  is 
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able  to  contrail  the  inclpfed  Air,  which  is  fn.this  Glafs,  the 
point  F.  It  may  be  inquired  thirdly ,  which  is  the  great- 
er  difficulty,  whether  or  not  Mercury,  will  rife  as  eafily  in 
a  Tub  as  Water  5  for  feeing,  its  1 4  times  heavier,  it  feemes 
the  Air  ihould  have  greater  difficulty  to  prefsitup  ,  than 
'to  prefs  lip  Waters  1  anfwer, ’.tis greater  difficulty  for  the 
Air  to  prefs  up  .2  o  inches  of  Mercury  ,  than  to  prefs  up  2.0 
inches  of  Water  5  yet  its  no  greater  difficulty ,  for  the  Air 
to  prefs  up  20  inches  of  Mercury  ,  than  to  prefs  up  23  foot  !• 
of  Water,  becaufe  the  burden  and  weight  is  the  fame.  It 
may  be  inquired  fourthly,  whetheror  not,  itbeaseafiefor 
the  Air ,  to  prefs  up  a  thick  and  grofs  Cylinder  of  Water, 
as  to  prefs  up  a  thin  and  flender  one  ^  For  example  ,,  whe¬ 
ther  is  it  as  eafie  for  the  Air  to  prefs  up  a  Cylinder  of  Wa¬ 
ter  loinches  in  Diameter,  and  lofoot  high,as  it  is  to  prefs 
up  one, two  inches  in. diameter, and  10  foot  high  ^  I  anfwer, 
there  is  no  more  difficulty  in  the  one  ,  than  in  the  other: 
and  the  reafon  is  ,  becaufe  Fluid  bodies  do  not  counter-  i 

poife  one  another  according  to  their  but  only  ac-  | 

cording  to  their  altitude^  according  to  the  fourthTheorem^,  | 
,Therefore  feeing  the  {lender  Cylinder  is  as  high  as  the  | 
groffer,  it  mail  be  no  more  difficult  to  the  Air,  to  prefs  up  | 

the  one  thenthe  other.  ^  ^  .  1 

There  is  one  difficulty  yet  remaining ,  which  is  tiuely  } 
the  greateft  of  all  5  .namely  what’s  the  reafon,  why  its  ■ 
more  difficult  to  the  Air,  to  prefs  up  20  inches  of  Mercu-  - 
ry,  than  to  prefs  up  .20  inches  of  Water,:  or  more  difficult 
to  the  Air,  to  prefs  up  20  inches  of  Mercury ,  than  to  prefs 
up  10  I  anfwer,  this  comes  to  pafs ,  becaufe  the  Air  is 
more  burthened  with  2.0  inches  of  Mercury,  than  with  10^ 
Now ,  if  this  be  ,  then  furely  it  mufl  be  more  hard  to  the 
Air,  to  do  the  one,  than  to  do  the  other.-  even  as  it  is  more 
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hard  5  foraman,  to  lift  up  from  the  ground,  20  pound 
,  iron ,  than  to  lift  up  i  o  or  1 5.  The  cafe  may  be  better  il- 
.  luftrated  after  this  manner.  Suppofe  a  man  ftanding  on  the 
ground,  with  a  rope  in  his  hand  ,  coming  down  from  a  Pul- 
ley  above  ,  drawing  up  a  weight  to  the  top  of  the  houfe.* 
put  the  cafe  likewife ,  the  weight  be  a  ftone  of  20  pound, 

'  and  the  weight  of  it,  to  incrcafe  fuccc01vely ,  as  it  is  pulled 
[  up.  Now  its  eafie  for  the  man  to  pull  up  the  ftone  the 
firft  fathom  5  becaufe  it  is  but  20  pound  weight:  but  the 
ftone  becoming  40  pound  inutile  fecond  tathom  ,  and  60 
in  the  third,  and  80  in  the  fourth  and  fo  forth,  untill  it  be¬ 
come  u  00,  he  will  find  the  greater  difficulty, the  longer 
he  pulls.  ’Tis  juft  fo  with  Air,  or  Water,  raifmg  Mercu¬ 
ry  in  a  Tub  •,  for  as  the  Cylinder  of  the  Mercury  grows 
higher  by  rifing,  fo  it  becomes  heavier ,  and  confequently 
the  imaginary  furface ,  upon  which  the  of  the  Pillar 
iefts,is  more  and  more  burdened, and  fo  becomes  lefs  and  lefs 
able  to  prefs  it  up.  This  leads  us  to  a  clear  difcoveiy  of  the 
reafon,  why  ’tis  more  difficult  by  fusion,  to  pull  up  Mer¬ 
cury  in  a  Pipe,  than  to  pull  up  Water  5  and  more  hard  to 
fuck  up  ten  foot  of  Water,  then  to  fuck  up  five.  For  trial 
of  this,  which  is  foon  done,  take  a  flender  Glafs-pipe  30 
or  40  inches  long,  open  at  both  ends,  and  drown  the  one 
end  among  J^ick  ftlver^znd  put  your  mouth  to  the  other, 
and  having  fucked,  you  will  find  greater  difficulty  to  pull 
up  thorow  the  Pipe  1 5  inches  of  Mercury,  than  to  pull  up 

'  IG,  or8*,  and  for  greater  difficulty  to  fuck  up  20,  than  to 
pull  up  1  5.  It  maybe  objevfted,  that  if  a  man  had  ftrength 
fufficientin  his  Lungs,  to  fuck  out  the  whole  Air  of  the 
pipe,  thirty  inches  of  Mercury  would  come  as  eafily  up,  as 
three,  which  feemesto  prove,  that  thedifficuky  of  the 
Mercurie’s  up-coming,  depends  not  upon  the  weaknefs  of 

I  t!.e 
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the  Air^b^  upafl  the  wtaknefstif  the  Lungs,  and  want  of 
-ftrerigth  tb  fueki  I  siafwer',  though  a  man  were  able  to 
fuck  citit  the  Whole  Airt)f  the  Pipe,  yet  30  inches,  wili  ne. 
ver  afcend  fo  'eafily-,as  ten,not  tenib  eafily  as  threcjand  chat 
for  the  reiafons  ^already  given..  But  why  is  it  then ,  /  fey 
yoU;}  that  the  ftrongfer  the  fusion  be^  the  higher  the 
'Mercury  afeends  ta^he  PipC'C  lahfwer,  the  fuAton  ferves 
for  no  ufe,  bU't  to  tcarOVe  the  inapedimtni,  thathindersthe 
Mercury  from  eornihg  up  ,  which  isnothing  elfe ,  but  the 
Airwithin  the  Pipe.  Now,  the  more  of  thisAirthat^s 
taken  away  by  fusion ,  (  the  ftrOnger  the  fuCtioa  is,  the 
more  Air  is  takeh  away  )  the  farder  up  comes  the  Mercury. 
But  why  ought  there  to  be  difficuky  in  the  fuilion  of  Mer¬ 
cury,  to  the  altitude  Of  15  or  io  inches,  tnorethan  in  the 
fusion  of  W ater  to  that  altitude  ?  I  anfwer ,  when  I  fuck 
Water  up  thorow  a’Pipe ,  the  fudtion  of  the  AiraboVe  it, 
iseafic  j  becaufetheafcending  Water  heipes  tauch  to  drive 
iC’Up  to'the  mouth  ,  the  outward  Air  driving  up  both. 
But  the  fuiflion  is  difficult  in  Mercury ,  becaufe  the  afcen- 
ding  liquor ,  does  not  help  fo  much,  to  drive  up  the  Air  to 
the  mouth,  as  the  Water  does.  And  the  reafon  is,  bc- 
caufe  the  Air,being  more  burdened  with  1 5  inches  of  Mer¬ 
cury,  than  with  1 5  inches  of  Water,  cannot  fo  eafily  drive 
up  the  one  as  the  other  ,  andfo  Mercury  cannot  fo  eafily 
drive  up  the  Air  of  the  Pipe  to  the  mouth,  as  Water  does. 
In  a  word,  according  to  the  difference  of/pm/cyf  weight, 
between  Water  and  Mercury ,  fo  is  the  difficulty  of  fuCti- 
on^  therefore,  becaufe  Mercurv is  14  rimes  heavier  than 
Water, there  is  14  times  more  difficulty,  to  pull  up  the  one, 
than  the  other.  Note ,  that  is  not  taken  here 

ftri<ft  y,  as  contradiftinguifhed  from  fulfton ;  but  in  a  laige 
fenfe,  as  it  may  Wmptehend  »c,:. 


To  proceed  a  little  further ,  let  u$  fuppofis  tfcf  PiUir-of 
Mercury  (fee  the  1 1 .  Figure )  G  H ,  lihajt’S;,raiJfed  by  the 
furface  of  Air  F  G  ,  to  be  29  inches  ,  and  .every  inch  w  , 
weigh  one  ounce.  Secondly ,  that  the  faid  forfgce  has  %g. 
degrees  of  powerorforceiiait  :  forinaU  cownterpoifeg  the 
Tandm  and  the  Potentia  are  equal  5  therefore,  if  the  Metr ; 
cury  be  2p  inches,  the  Potentia  of  the  furface  muftbaye 
29  degrees  of  ftrength  CH- iforce  in  it,  focoupterballance 
thePondus.  Thefethings  being  fuppofcd,  which  atcjcvl? 
dent,  let  us  imagine  the  fiirface  of  Air  ,  to,  i;aife,  the  Mer¬ 
cury  one  inch  above  FG.  In  this  cafe,  the  (furface  is 
weaker  than  it  was  •,  which  I  prove  evidently ,  becaufe  it 
is  now  but  able  to  raife  28  of  Mercury,  Imagine  next, 
the  faid  furface  to  have  railed  the  Mercury  two  inches 
above  F  G,  then  it  follows,  that  it  mqft  b,e  yet  weaker, 
becaufe  it’s  now  bat  able  to  raife  27  inches  ;  ' for  by  fijp- 
porting  two  ounce  of  the  Pondits  ,  it  lofeth  two  degrees  of 
it’s  own  Potentia.  In  railing  three  inches  of  Mercury ,  ft 
is  threedegrees  weaker ;  and  in  railing  four ,  it  is  ;fpur  de¬ 
grees  weaker ,  and  fo  forth }  -therefore ,  having  raif^d  2^ 
inches,  there  is  but  one  degree  of  force  remaining  in.xthe 
furface.  And  when  it  hath  railed  the  whole ,  namely  29, 
it  is  no  more  able ,  andcanno  tnoreprefs.  For  confirma¬ 
tion  ,  put  the  cafe  that  the  furface  of  Air  F  G,r,were  as 
able, and hadas muchPreffureinit,  after ithathraifed 29 
inches  of  Mercury  ,  as  it  is  after  the  raifing  of  10. 5,  then 
it  follows  of  meceflity,  thatafter  the  raifingof  20,  it  ilhall 
I  raife  1.9  moe,  iwhich  is  impoffible ,  deing  thcigreateft  alti- 
I  tudeiszp.  It  follows  of  neceflity ,  (Ifay)  < becaufe >f- 
!  ter  the  raifingof  to  ,  itis  able  to  raife  29,  moe  :  >  therefore 
!  if-it  be  as  ableiafter  20,;  asafter  vo  ,  it,raufl  r4ife  ip.afwr 
20.  Yea ,  lif  it  be  as.able  afterao  as  jp,.it  muftbe^ 

I  2  able 
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able  after  ap-as  lo.  If  thisbe,then  it  may  raife  other  ap, 
and  a  third  zp,  ZTiito  in  injinitam.  Therefore,  Icon- 
dude  that  when  two  Fluid  Bodies  are  in  equHikit  one 
with  another  5  or  when  t\\t  fondtts  is  equal  to  the  foten- 
//<i,noHe  of  them  doth  adually  prefs  upon  another,  at  leaft 
the  fu’ face  hath  loft  all  its  Power  and  PrelTure ,  which  is 
alfo  evident  in-the  Pillar.  For  underftanding  this ,  let  us 
fuppofe  A  C  B  (  Figure  I  lO  to  be  a  Pipe  5  8  inches  long,- 
and  full  of  Mercury ,  and  every  inch  of  itto  weigh  one 
ounce.  NoWi  when  the  orifice  D  is  opened,  there  is  here 
as  oreat  an  inequality,  between  the  fondus  and  the  fotentia 
of  "the  furface  of  Air  E  B ,  on  which  it  refts ,  as  was  be¬ 
tween  the  furface  F  G ,  and  x.\x  fond‘'s  of  Meicuiy  H  G; 
For  as  FG  had  ap  degrees  of  power  to  raife  GtJ,  fothe 
Pillar  A  B  has  zp  ounce  of  weight,  to  overcome  the  fur¬ 
face  EB.  ,  And  as  the  furface  F  G,  became  one  degree^ 
weaker, by  raifing  one  inch  of  the  Mercury  H  G,  and  two 
desrees  weaker,  by  raifing  two  inches,  and  fb  foi  ward,  till 
it  loft  all  its  Prefllii-e ,  fo  the  Pillar-,  by  falling  down  one 
inch,  lofeth  one  ounce  of  the  weight;  by  falling  down 
two,  it  lofeth  two  ounce,  and  fo  forward ,  till  by  falling, 
down  front  A  to  C,  it  lofeth  all  its  Weight  and  PrelTure. 

But  here  occurreth  a  difficulty ;  for  if  the  furface  F  G, 
hath  loft  all  its  PrelTure,  by  raifing  the  Mercury  from  G  to 
H ;  and  if  the  Pillar  C  B.hath  loft  all  its  PrelTure,  by  fall¬ 
ing  down  from  A  to  G  ;  it  follows,  that  when  a  pillar  of 
a  Fluid,  and  a  furface  of  a  Fluid  are  in  equal  termes ,  or 
brought  to  an  equipondiunti  there  is  no  Prclfure  in  them  at 
all.  Foranfwer  ,  confiderfirft,  that  in  all  counterpoifes, 
there  are  necelTarily  two  things ,  the  movens  and  the  mo- 
turn,  the  thing  that  moves ,  and  the  thing  that  is  moved. 
Secondly,  you  mull  confider  the  wtoawj  to  have  a 
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or  weiglu  in  it, and  the  meve»s  to  have  xpotentia, or  power, 
wherewith  it  moves  that  weight.  Thirdly,  that  as  the 
thing  that  moves,  hath  a  power  or  force  in  it  felf,  whereby 
it  moves,  fo  the  thing  that  is  moved  hath  a  power  or  force 
in  it  felt,wliereby  it  relifts  the  motion, FouitnIy,thiit  fome* 
times  the  refiftance  of  the  thing  moved  y  may  exceed  the 
power  of  the  movent  >  as  when  a  Quarrier  w^th  a  Leaver, 
endeavours  to  prize  up  a  ftone  too  heavy  for  him :  or  the 
power  of  the  movent may  exceed  the  refiftanceof  the 
might  5  or  both  may  be  of  equal  power,.  Confider  fifth¬ 
ly,  that  as  \\\e^ondus  of  the  thing  moved,  begins  to  grow 
more  and  more,fo  the  power  of  the  movent  decreafeth  pro- 
portionably  5  not  abfolutely  ,  as  heat  is  extinguiftied  in 
Water  by  the  cold  Air,  when  it  is  removed  from  the  Fire,  - 
but  refpedfively.  For  example,  when  a  man  holds  a  bal- 
lance  in  his  hand,  with  fix  pound  in  the  one  fcale,  and  but 
one  pound  in  the  other,  if  you  add  another  pound ,  thC' 
weight  grows  more,  and  the  power  and  force  of  the  opp.o- 
fite  fcale  grows  lefs  proportionably  %  not  ahfoluteljy  for  if/ 
ftillrelnains  fix  pound,  but  :  that’s  to  fay,  fix 

pound  is  lefs  inreipeft  of  four,  than  in  refpeft  of  five-,  or^ 
the  refiftance  of  fix  pound  is  lefs ,  two  counterpoifing  it, 
than  being  counterpoifed  by  one.  When  a  third  is  added,-, 
the  weight  grows  yet  more, and  confeqiiently  the  refiftance 
of  the  oppofite  fcale  becomes  yet  lefs,  till  by  adding  the 
fixth  and  laft  pound,  you  augment  and  encxezk  ihevond^ 
to  that  fame  degree  of  ftrength,  that  the  refiftance  of  ^he 
oppofite  fcale  is  of.  From  thefe  confiderations ,  I  fay, 
thcfurfaceof  Air  FG  ,  hath  not  loft  all  its  Pi  enure 
folutely ,  bv  raifing  the  Mercury  from  G  to  H  ,  but  only 
Tefpe^iivel) ,  bccaufe  it  ftill  retains  2p  degrees  of  force  in 

it  fdf.  I  Fay  re(be£tiveli ,  becaufe  when  the  Mercury  . is  ^ 
•  "  ranedi 
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raifed  teh  inches,  th6  pbWer  of  the  Air  which  is  of  2p  de¬ 
grees  of  force,  is  lefs  in  ref|)e(51:  of  ten  ounce,  then  in  refpe^fl 
of  five;  orthe^owerof  2p  degrees  of  force  is  lefs,  being 
coilnterpoifed  by  ten  ounce,  than  being  counterpoised  on¬ 
ly  by  five.  And  when  it  is  raifed  20,  it  is  yet  lefs  in  this 
refpect  ,  thifn  in  refpeftof  ten.  And  when  it  has  raifed 
the  Mercury  to  the  greateft  altitude  H ,  it  may  be  faid  to 
have  loft  all  its  ^reffure,  feing  it  is  not  able ,  by  vertue  of 
a  couhterpoife,to  do  any  more.  Even  as  fix  pound  in  this 
fcale,  maybe  faid  to  have  16ft  all  its  refiftance  and  weight. 
By  putting  in  the  Other  fcale  ,  firft  one  pound ,  next  two 
pound,  and  theh  three  pound ,  till  the  laft  be  put  in,  at 
which  time  it  hath  no  more  refiftance.  T hough  this  be, 
yet  it  ftill  remains  fix  pound.  Even  fo,  the  Air  F  G  ftill 
remains  of  the  fame  force  and  power,  while  k  fufpends 
the  Mercury  G  H,  that  it  Was  of  before.  Likewife,  the 
Pillar  AB,  cannot  be  faid  to  have  loft  all  its  preftiire  al^fo^ 
lutelj^  by  falling  down  from  A  to  C,  but  Only  rej}e0ively, 
becaufe  the  faid  Pillar  C  B ,  is  ftill  29  ounce  weight.  I 
(zy  refpcBiveljy  becailfe  in  falling  down  ten  inches ,  or  in 
lofing  ten  ounce  ,  the  weight  that’s  now  but  48,  is  lefs,  in 
refpe^ft  of  29,  than  while  it  was  5  8.  It  is  yet  lefs, when  it 
hathfallen  down  other  ten,  becaufe  being  now  but  38,  it 
miift  be  yet  lefs  in  refpeift  of  2p,  than  48.  And  when  it 
hath  fallen  down  to  C  2p,  it  may  be  faid  to  have  loft  all  its 
weight,  becaufe  it  can  do  no  more,  hzving  n loft 
all  its  PrefTure, 

From  what  is  faid  ,  We  fee  a  clear  ground  to  diftinguiih 
in  Fluids  a po/idus  aild  a  p’ctentia.  Secondly  ,  that  the 

mayfornetime^  exceed  the and  contrariWife 
thtpondu'S  may  exceed  the potentia, .  Thirdly  ,  that  ine¬ 
quality  of  weight,  between  the^W/^^  and  is 

the 
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the  caufe  of  motion  of  Fluids.  Fourthly  ,  that  the  mo¬ 
tion  neva-  ceafeth,  tiH  the  fcndus  and  the  fotentia  become 
of  equal  force.  This  conclufion  is  not  fo  univerfal  as  the 
reft,  becaufe  the  motion  may  fometimes  ceafe,  before  this 
be.  For  example,  when  the  Airis prelfing Mercury  up 
thorowa  Tubftiorter  then  at)  inches,  the  motion  ends 
before  thcrebeaperfedlcoUnterpoifej  for  20  or  15  inches 
of  Mercury,  can  never  counterballance  the  force  and  power 
of  the  Air.  In  foch  a  cafe  then,  there  is  an  unequal  Pref- 
fure,  the  Air  prelfingthe  Mercury  more,than  the  Mercury 
doth  the  Air. 
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Figure  la. 

TAketheVeflel  ABG  D,  and  fill  It  withWater, 
as  high  as  HI.  Take  next  a  Cylinder  of FG, 
and.drowning  the  half  of  it  among  the  Water,  fufpendic 
with  a  chord  to  the  beam  N  O,  v/ith  a  ring  at  E.  Now- 
in  this  cafe,  though  theftone  do  not  touch  the  bottom  of 
the  Veffel,  yet  the  Water  becomes  heavier,  than  before. 
For  difeovering  the  truereafon  of  this,  I  fuppofe  firft,  the 
weight  of  the  Water,  before  the  fionehs  drowned,  to  be 
40  pound.  I  fuppofe  next,  that  after- the  flene  is  drown- 
!  ed,  the  faid  Water  to  weigh  50  pound.  And  laftly,  the 
y?e«c  to  weigh  <5o  pound.  I  fay  then,  the  Water  muft  be 
10  pound  heavier  than  before, becaufe  it  fupports  16  pound 
of  the  fene.  ’Tis  certain  the  beam  is  lefs  burdened  by  • 

I  I  o  pound  than  before.  If  this  be,  then  furely  the  Water 
!  muft  fuftain  it.  It  were  great  temerity  and  raflinefs,  to 
j  averr  that  neither  the  Beam ,  nor  the  Water  fuftains  it, 

•  which 
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which  is  really  to  (ay,  it  is  fijftained  by  nothing.  It  cannot 
be  faid  without  ignorance,  that  lo  pound  of  tht  fione  is 
evanifhed,  and  turned  into  a  If  it  be  faid,  how 

can  fuch  a  Fluid  Body  as  Water,  be  able  to  fupport  any 
.part  of  the  weight  of  the  (lone,  that  is  fuch  a  heavy  Bodyr 
I  anfwer,  there  is  here  no  difficulty,  for  if  the  imaginary 
furfac-e  K  L,  upon  which  the  i  o  pound  of  the  ftone  refts, 
be  able  to  fuftain  l  o  pound  of  Water  (I  fuppofe  the  (lone  . 
taken  away,  and  the  place  of  it  filled  with  Water^  then 
furely  it  muft  alfo  be  able  to  fuftain  lo  pound  of  the  heavi- 
eft  metal;  feing  ten  pound  of  Lead,  or  Gold,  or  Scone,  is 
no  heavier  than  I  o  pound  of  Water.  Iffome  fay,  this 
rather  feems  to  be  the  reafon,  why  the  Water  becomes™ 
heavier,  after  the  (lone  is  drowned,  becaufe  it  pofTefrethl 
the  place  of  as  much  Water,  as  would  weigh  lo  pound ;  I 
not  (as  was  faid)  becaufe  the  Water  fupports  lo  pound* 
ofit.  Therefore  it  maybe  judged,  and  thought,  that  if 
the  fpace  that  the  (lone  occupies,  were  filled  with  Air,  or 
fome  light  Body,  without  feniible  weight,  the  Water 
would  become  heavier  than  before.  For  example,  if  in 
ftead  of  the  (lone,  there  were  placed  a  bladder  full  of  wind, 
within  the  Water,  and  tied  to  the  bottom  with  a  firing, 
■that  the  furface  might  fwell  from  HI  to  A  B,  the  Wa¬ 
ter  of  the  Veffel  -would  become  as  much  heavier  than  be-  , 
fore,  as  is  the  bulk  of  Water,  equal  to  the  quant'ty  of  the 
bladder.  Therefore,  the  VVater  becomes  heavier ,  not 
becaufe  it  fupports  any  part  of  the  (lone,  but  becaufe  the 
/lone  occupies  as  much  room  and  fpace  ,  as  would  contain 
-lo  pound  of  VVater:  for  by  this  means.the  drowned  (lone 
raifeth  the  VVater  from  H  I  to  A  B ;  and  fo  theCylinders 
AC,  and  B  D,  being  higher,  prefs  with  greater  weight 
upon  the  bottom  C  D,  even  with  as  much  more  weight,  . 

as  ' 
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as  if  the  fpace  that  the  fione  occupies  were  filled  with 
Water, 

For  anfwer  to  this,  we  (hall  make  this  following^xpe- 
riment.  Take  the  Vefly  M  P  V  X,  and  fill  it  with  Wa¬ 
ter  to  Qjl.  Next,takealarge^/4^^^r  WY  full  of  wind, 
and  tying  the  neck  with  a  thrced,  thruft  it  below  the  Wa¬ 
ter,  and  fatten  it  to  the  bottom,  with  a  ttring,  to  the  Ring 
Z.  This  done,  the  Water  fwclls,  and  rifes  from  QJR, 
to  M  P.  Now,  if  it  be  true,  that  the  Water  in  the  Vef- 
fel  becomes  heavier,  not  becaufe  it  fupports  10  pound 
weight  of  the  flone^  but  becaufe  the  (lone  qccu^Iqs  iht 
room  of  10  pound  of  Water  5  then  it  ought  to  follow, 
that  after  the  bladder  is  tyed  below  the  Water,  the  faid 
Water  fhould  become  heavier,  than  before,  even  by  three 
pounds  for  I  fuppofe  a  bulk  of  Water,equal  to  the  bulk  of 
the  bladder ,  to  weigh  as  much.  And  the  reafon  is,  becaufe 
(as  you  f^)the  quantity  of  the  ^W^ifrW  Y, makes  the  wa¬ 
ter  fwell  from  to  M  P,  by  which  means  the  Pillars  of 
Water  M  V ,and  P  X  becomes  higher,aad  fo  prefTeth  with 
greater  weight  upon  the  bottom  V  X,  For  clearing  this 
difficulty.  Hay,  bladder  is  thus  below  the  VVa- 

ter,  tyed  to  the  bottom,  the  Water  becomes  not  three 
pound  heavier :  for  when  you  place  the  Veflel  with  the 
V  Vater  and  in  the  Scale  of  a  Ballance,  the  laid 

VVater  weighs  no  more,  than  if  it  wanted  the  bladder  : 
therefore  the  VVater  becomes  not  heavier,  becaufe  the 
poflefleth  the  room  of  10  pound  of  Water, but  becaufe 
the  Water  fuftains  i  o  pound  of  the  (lone^  Nov/  the  reafon, 
why  the  bladder  not  the  water  heavier,  though  it 

QR  to  M'P,  is  thisj  becaufe  though  verily 
there  be  a  greater  PrefTure  then  before,  even  upon  the 
bottom  of  the  Veflel,  yet  becaufe  moe  pacts  are  not  added, 

K  the 
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the  ndturd  weight  czmot  be  augmented ,  which  efTential- 

ly  depends  upon  the  addition  of  thefe  parts.  If  it  be  replyed, 
the  Experiment  of  the  bladder  is  to  no  pumofe,  becaufe  it  ‘ 
being  knit  to  the  bottom, pulls  up  the  Veflel,  with  as  gteat 
force,  as  the  growth  of  the  PreiTurc  bears  k  dowij^  and  fo 
the  Bladder  cannot  make  the  Water  heavier.  But ,  if  fo 
it  were  poflfible,  that  the  Bladder  codd  rematne  within 
the  middle  of  the  Water  ^  without  being  knit  to  the  bot¬ 
tom,  and  confequently  without  pulling  up  the  V effel,  then 
fiirely  the  Pillars  of  W  ater  M  V,  and  P  X,  being  hi|her. 
Would  preft  with  greater  weight  upon  the  bottom ,  and  fo 
.  make  the  Velld  ^  and  the  Water  we^h  more  in  the  bah  . 
lancei^for  ’tis  to  be  fnppofcd,  chat  during  a'Il  this  time,  this 
with  the  Water,  is  lin  one  fcale ,  and  a  great  weight 
Of  ftbne  or  fcad ,  in  t  he  other.  So  would  the  Water  A 
BCO  become  heavier  Ukcwife ,  :provided  thelpace  and 
Foom:,  ithattiie^(>;?^<r  fills  amongthe  Water ,  remained  in¬ 
tire,  afterChe  ft  one  is  taken  away  t  becaufc  that:  room  and 

empty  fpace  remaining,  would  keep  the  furface  ,  as  high 

as  A-B>  'by  which  means,  the  Pillars  A  C  and  B  D,  be¬ 
ing  higher,  would  prefs  with  greater  weightupon  the  bot¬ 
tom  ,  and  eaufe  the  W^ater  weigh  more  in  the  ballanee. 
lianfwef,  though  by  fome  extraordinary  tht  bladder 

could  remain  below  thewater,  of  its  own  accord ,  as  it  were, 
and  though  the  {pace  andiroom^  by  that  famep<?ii?^r,  which 
isHeftby  the  ftone ,  were  keepea  empty ,  yet  fhill  they 
never  beabletomake  the  W ater  heavier.  As  to  the  rea- 
fon ,  that’s  brought ,  laiifwer ,  the  rifing  and  (welling  .of 
the  Pillars ,  will  make  indeed u  greater  ‘Preflure  upon  the 
'  bottom  of  the  V^ffelibutfbecaufe  this  Preftope  may  be  pro¬ 
duced,  and  generated  without  -the  addition  of  new  parts, 

therefore,;  it oannever  make  the  W4ter  heavier  .*  for  if  this 

- -  * 
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were  true ,  then  it  would  follow^  that  the  mdre  a  body  is 
compi  eft,  it  fliould  be  the  heavier ,  which  is  contrary  to 
fenfe ,  and  experience.  This  Preffure  is  like  unto  Benfd^ 
that  cannot  weigh  in  a  ballance ,  though  i\itthinghend€d 
do  weigh  5  as  a  Bow  that  weighs  fo  many  pounds ,  bu"t  the 
Benfil  of  it  weighs  nothing  .•  Next ,  will  any  man  think, 
that  a  Cub  ot  Water  fix  foot  high,  and  fix  foot  tliick ,  will 
;  weigh  more  in  a  ballance,  then  it  did,  after  it  is  turned  into 
I  a  long  fquare  Pillar  216  inches  high 'T  I  grant, there  is  near 
60  times  a  greater  Preffure ,  upon  the  bottom  of  the  Vef- 
'fel,yet  becaufe  this  Pi  efi’ure  is  generated, without  the  addi¬ 
tion  of  new  parts ,  it  cannot  make  the  Water  heavier. 
Moreover^  it  is  mtchmicdl^^oS^\t  \o  keep  the  Water 
S  T  V  X ,  under  that  fame  degree  of  Preffure  it  hath^ 
•though  the  reft^above  were  taken  away :  if  this  be,  then  it 
ought  to  be  as  heavy,  as  the  whole, Teing  it  ftill  Preffes  the 
bottom,  with  that  fame  degree  of  Preffure,  it  had  from 
the  whole ;  but  what  is  more  abfurd,  than  to  fay,  one  part 
of  VVater,is  as  heavyjas  the  whole  s  pint  as  heavy 
^  a  gallon^  Ifit  be  faid,  the  Preffure,  and  the  weight, 

■but  one  thing,  atleaft  ^^iWjT,  which  is  fufficienttothe 
purpofe  in  hand  ,  as  is  clearffrom  the  Theorem  2  3 .  I  an¬ 
swer,  they  are  but  onething  indeed  ,  in  order  to  the.i?^/- 
laf^ee  of  NAt>ur  they.are  aeither/<?r«^^///,nor  effeftivdy 

^thc  fame  thingdn  ord:€r  to  theXi^^:^  or  Artificial  BalUmc^ 
whereof  we  arenow  treating.  Tlhall  conclude  with  ■  this, 5 
while  the  Vefiebwith  the  VVater,  is  thus  placed  in  the 
I  Scabof  the' Ballance,  and  in  cquillhrio^  with  the.oppofitc 
!  Scale,  cut  the  firing  that  tyes  the^^d^s/^r  to  the. bottom, 
and  when  it  comes  above,  ^you  will  find  rhevVVaterj, 
of  thojfame  weight  it  was  of:  for  though  the  fiirface  Mi  P, 
by  ta^king  out  fettle  down  to  there’s 

K  2  no 
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no  alteration  made  in  the  weight.  Ffom  this  I  gather, 
that  if  the  fwelling  of'the  Water  Ihould  make  it  heavier, 
then  the  fubfiding  and  falling  downr  of  it ,  oughtto  make 
it  lighter. 

From  thefe  Experiments  we  gather  fiift,that  in  Water 
there  is  a  Preffure,  becaufe  it  fuftains  lo  pound  of  they?<7»« 
FG.-  Secondly,  that  whatever  ■  heavy  body  is  weighed 
iniWater,  it  lofeth  juft  as  much  of  its  weight,  as  the  bulk 
of,  Water  weighs,*  it  puts  out  of  its  place,*  This  is  evi¬ 
dent,  becaufe  the  is '  lo*  pound*  lighter  in  Water, 
than  in  the  Air,  becaufe  the  Water  that  would  fillthe 
room  of  the /iofie,  is  juft  of  that  weight.  -  We  fee  third¬ 
ly*  thn  the  Pre(J»re  of -Water,  and-  the  natural  weight 
of  it,  -are  two  things  -really  diftin^  v  becaufe  the  Freffure 
may  be*  augmented,  without  any  increment  of  the  natural 
weight.  VVe  fee  foiirthlyj  that  the  Prejfure,  or  Benjil  6£ 
a  Fluid-,  cannot  affedf  the  Scale  of  a  Ballance,  but  only  the 
natural  weight,'  VVefee  fifthly,  that  a  body  natui  ally 
heavier  than  Water,  weighs  in  V^ater^  becaufe  the  flone 
F  G* -makes  the  Water  about  it,  lo  pound  heavier.  If  it 
be  inquired,whether  bodies,  that  are  naturally  lighter,  will 
weigh  in  Water  i  ranfwer,if  they  beof  any  fenfible  weight, 
they  weigh,  as  well  as  the  other.  For  this  caufe^  I  except 
Air.  For  though  they  were  never  fo  light,  -inreipeA  ot 
Watery,  yet  if  they  have  any  confiderable  gravity  with 
them,  they  will  make  the  Water  heavier,  they  are  among. 
Put  -the  cafe  the  Body  were  a  Cube  of  Timber  of  fix 
inches,weighing  fixteenounces,  and  that  a  Cube  of  W ater 
of  that  quantity,  weighed  1 1 2  ounces,  Here’s  a  great  ine¬ 
quality, between  their  natural  weights :  y^t  if  that  piece  of 
Timber,  were  made  toexift  in  the  middle  of  Water,  as 
the  BMdir  AQth<  it  would  make  it  i  d  ounces  header. 

. . . .  rpjjg 
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TKe  reafon  is  thisjtKele  id  bnncesare  either  fupporwd  bya 
furface  of  Water, or  they  fupport  theinfelves.T  his  hit  is  im- 
poiTible.  If  the  Water  fupport  themithen  mull  they  mahe 
the  raid  V  VateT  1 5  ounces  heavier;  Note,  that  though 

a  Body  naturally  lighter  then  Water,  as  .  may  be 

faid  to  rvd<;h  in  Water,  that’s  to  fay-,  to-  make  it 
in  which  YenfeVVateF  ^?^/^^^  Water^  htcdnk  if  you 
add  a  pint  to  a  gallon,  it  makes  it  heavier';  yetif  youtalte 
a  piece  of  Cork,  and  knit  it  to  the  Scale  of  a  Ballance,  y 
threed,  the  Orf  hanging  among  theVVatef,  the  Scale 
hanging  above  in  the  Air,  it  mil  not  i^eigh  in  Water be- 
caufe  in  this  fenfe,  no  Body  weighs  in  Water,  but  that 
which  is  naturally  heavier  then  VVater^as  Lead.or 
In  this  fenfe,.^  Water  doth  not  weigh  in  Water,  as  will  be 

feen  in  the  1 7  Experimtnti . 


EX  PvE  R  I  ME  NT  IX^ 

Figure  13. 

Take  aClafs- pipe  70  inches  long  or  there- about,and  of 
any  widenels,  having  the  upper  end  H,  hermetically 
fealed,  the  lower  end  C  compleatly  open,  and  fill  it  with 
Mercury,  and  caufe  a  Diver  carry  it  down  to  the  ground 
ofthefea  M  N,  where  I  fuppofe  is  Handing  theVeflel 
AB D  E  with  ftagnant  Mercury,  and  drown  the  end 
below  the  lurface  AB.  This  being  done,  the  Meicury 
falls  from  the  upper  end  H,  to  the  point- G  ,■  and  there 
halts;  the  fpace  HG  being  empty^'-For underftanding 
this  Experiment,  I  Ihall  propofe  fevetal  queftions^  and  an- 
fwerethem.  Firft,  what’s  the  reafon,  why  the  Mercury' 

fubfides,  and  finks  down  from  H  to  G  f  I  anfwer,  as  for- 

3  -  - -  -  ■  '  merly 
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merly  in  the  like  cafes  ^  inequality  of  weight  between  the 
FondUs  of  the  impending  ^ick- f  iver ^  and  the  Potentia  of 
thefurface,.  oif  the  ftagnant  D  G  E,  For 

while.the  Tub  is  compleatly  lull  ^  the  weight  is  fo  great, 
that  the  furface  D  C  E,  is  not  able  to  fuftain  it ,  therefore 
it  muft  fall  down ,  feing  motion  neceffarily  fbliowes  in 
Fluids,  upon  inequality  of  weight.  It  may  be  inquired  fe-  " 
condly^  why  it  halts  at  G,  5  8  inches  from  AB  ,  and  -  .1 
comes  no  farther  downf  lanfwerit  halts  at  G,  becaufe 
, whence  hath  fallen  down  to  that  -point,thcre  happens  cqua-  ' 
lity  ^of  weight,  between  the  fufpended  Pillar,  and  the  fore-  « 
Faid  furface :  ,for  whatever  weight  the  faid*Fillar  is  of,  the  . 
furface  oil  which  it  reAs,  is  of  the  ftnie.  In  a  word,  the  ! 
FoHdus  oY  the  one ,  and  the  FdHmU  of  the  other  are  now 
equal.  For  under ftah  Jing  this,  cpnllder  according  to  the  . 
a  5  Theorem  ,  that  the  weight  of  the  Element  of  Air,  up-  >■ 
oh  thefurfaces  of  waters/is  equivalent  to  the  burden  of  34 
foot  of  wateY  ,  therefore  the  firfl:  and  vifible  furface  of  this  ’ 
Water  L  I K ,  is  really  as  muchpreft,  with  the  burden  of 
the  Atmoffhere  as  if  it  had  34  foot  of  Water  upon  it. 
'Confider  next,that  between  the  faidTurface,^nd  the  ground 
'M'N,  are‘34  fbot  of  Water  indeed.  G on fider  thirdly, 
that^  Fillar  of  W^ter  54  foot  high,  i-s  lexaiJlIy  of  the 
Tame  weight ,  with  a  ^Piltarof  'Mercury  inches  high  - 

for  if  Water be  itf  times  lighterthdri'M^r^ury,  ^theiithoy 
Cannorbe  t>f  eqhal'  weight  ,  hnlefs  the  dne^be  1^4  tindes 
higher  than' thebther.  ‘Now,fupptifihg"the’Weight  oftHe 
Air  upon  the  furfaCe  L  I  K,  to  be  equivalent  to  34doot 
iof  Wdter,  (  Which^is'the'fameThing  )  to  rpdnchesof 
Mercury,  the  ftirface  of  the ftagiitot Mercury  A^B, 
b^^  as  lifuch  blirdened  with  the'  iticumbing'W ater,  and  the 
Aif  together,  as  if  it  hid  really  refting'upon  it,  a- Pillar  of 

Mercury 
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Mercury  58  inches  high.  If  this  be,  then  it  follows  by 
neceffity ,  that  there  mufl’  be  an  equality  of  weight,  be¬ 
tween  the  of  the  Mercury  ih  the  Tub,  'and  the 

fotenti'a  oi  the  furface  D  C  lE  •,  Or  (which  is  all  one  thirig) 
thatthepart  e,  on  which  the  Pillar  re^s^  is  no  piore  bur¬ 
dened,  than  the  part'D  or  E,  For  if  34 -foot  of  -Water, 
and  34 foot  of  Water,  be  equivalentlorweighf, to.58 
inches  of  Mercury,  then  muft  the  part  D  and  E ,  be  as 
much  burdened  with  the  faid  weight ,  as  the  part  G  is  bur¬ 
dened  with  the  PiMar  within  the  Ttib  y  feing  both  are  of' 
thefaitie  height  :  therefore  the  power,  and  force  of  the 
imaginary  furface  of  the  ftagnant  Mercury  p  G  E,  is  pf  the 
fame  ftrcngth,  with  the  weight  of  the  Pillar  G  F'B, '  And 
this  lets  us  fee  -the  reafon,  why  the  whole  70  inches  can'hpt 
be  futpended  v  for  if  the  outward  Preflure  that’s  upon  A  B, 
be  but  equivalent  to  the  PrefTure  ol'5  8,  it  can  neyer  make ' 
the  furface  D.  C  E  able  to  fupport  76.  '  ' 

To  make  it-evident  ( if  a’ny  doubt  )  that  the  hdercury 
isifulpoadedby  thew^ightof  the  Water,  and  the  weight' 
of  the  Air  fuperadded,'  ieta  ^furr  bring  iip  this  Engind  to ' 
the  top  of  the  Water,  and  he  will  End  the  one  half  to 
have  fallen  down ,  -namely  from  G  to  F  ,  the,  other  half 
F  B  remaining.  And  if  it  were  poflible  ,  to  convey  this 
Experimentto  thetqpof  the  Air,  the  Bearer  -would  fee, 
the  remaining  half  to  fall  down  likewife,and  become  level 
with  A  B ;  'for  where  no  PrefTure  of  Air  is ,  there  can  be 
no  Mercury  fufpended.  This  falling  down,  is  not  all  at' 
once,  but  by  degrees,  and  keeps  a  proportion  jvithpe 
Preflure  of  the  Air,  that  grows  lefs' and  lefs,  frpm  the 
ground  to  the  top.  . 

From  this  Experiment  we  fee  firft ,  the  great,  PrefTure 
and  weight,  the  Elements  of  Air  andVV’ater  are  under, 
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feing  this  Water,  that’s  but  34  foot  deep, fuftains  the  Met' 
cury  between  G  and  F,  ap  inches ,  as  much  between  F 
and  E, being  kept  up  by  the  Preffure  of  the  Air,  We  fee 
fecondly ,  that  this  Preflure  is  according  to 
Frogrefsion ,  as  1,  4,,  3, 4,-  5.  becaufe  in  going  down  the 
firfl:  1 4  mche^jtheMercury  rifes  one  inch;  in  going  down  the 
fecond  14  inches,  it  rifes  two ;  in  going  down  the  third 
i;4  inches ,  it  rifes  three ,  and  fo  forward.  We  fee  third¬ 
ly, though  a  VVaterwere  iQO  fathom  deep,  yea  1000, yet 
the  Prcffure  of  the  Air  above  is  found  at  the  bottom  : 
for  fuppofing  this  Experiment  were  100  fathom  deep,  yet 
would  the  Air  from  above  have  influence  upon  it ,  to  fu- 
ftain  fo  many  inches  of  the  Mercurial  Cylinder.  A  Diver 
then,  loor  ij  fathom  under.theVVatcr,m,uftbeburden- 
ed  with  the  weight  of  the  Air,  as  well  as  with  the  weight 
of  the  Water,  fo  muft  theFilhes,  though  never  fo  deep. 
We  fee  fourthly,  that  the  parts  of  a  Fluid  cannot  ceafe 
from  motion  ,  Xo  long  as  there  is  an  inequality  of 
weight  between  the  fondue  and  the  fotentia.  This  is 
clear  from  the  falling  down  of  the  Mercury  from  H  to 
G.  And  jifloon  as  equality  of  weight  happens,  the  moti¬ 
on  ends.  This  is  clear  from  the  Mercurie’s  halting  at  G, 
Fifthly,  jthat  in  Mercury,  as  well  as  in  Water,  or  Air, 
furfaces  may  be  diftinguifhed,  and  that  thefe  furfaces,  are 
endowed  with  a  Fotentia  or  power,  begotten  in  them  by 
fuperior  and  extrinfick  weight.  This  is  clear  from  the 
imaginary  furface  D  C  E,  that’s  made  powerful  to  fupport 
5  3  inches  of  Mercury  in  the  Tub ,  and  that  by  the  weight 
and  Preffure  of  the  Air  refting  upon  A  B.  Sixthly,  that, 
as  two  Fluids  differ  in  fpecifck  and  natural  weight,  fo  they 
differ  in  altitude  ^  ytnen  they  counterpoife  one  another. 
This  is  clear  from  the  difproportion  that’s  betweenthe  al¬ 
titude 
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titude  of  the  Mercury  fufpended ,  and  the  height  of  the 
Water,  and  Air  fufpending.  GF  then  is  29  inches,  and 
thedeepnefs  ol  the  Water  from  K  to  N  is  34foot,becaufc 
Water  is  naturally  14  times  lighter  than  Mercury.  F  B  is 
liktwife  29  inches,  and  the  hight  of  the  Air,  that  refls 
upon  the  furface  of  Water  is  fix  or  feven  thoufand  fathom 
high  5  becaufe  Airis  14000  times  mturallj  lighter  than 
Mercury.  Seventhly,  that  Fluid  Bodies  counterpoife  one 
another,  not  according  to  their  and  ,  but 

only  according  to  their  altitude.  This  is  evident  ;  for 
though  this  Tub  were  never  fo  wide  or  narrow,  yet  the  al¬ 
titude  ofthe  Mercury  is  unchangeable.  Hence  it  is,  that 
the  thickeft  Pillar  of  Water  in  the  Ocean,  is  notable 
to  fufpend  more  Mercury,  than  the  flenderefi,  I  mean  as  to 
'altitude.  And  hence  it  is,  that  the  fmalltft  Cylinder  of 
Mercurv,  no  thicker  than  a  filk  threed,  is  able  to  coun¬ 
terpoife  a  Pillar  of  Water,  of  any  thicknefs  whatfoever. 
Wc  may  conclude  laftly,  that  when  a  Diver  is  20  fathom 
under  the  Water,  he  is  under  as  much  burden,  as  if  he  were 
under  14  or  1 5  foot  of  Quick-filver.  Suppofea  man  lying 
on  his  belly,  within  a  large  Veffel,  and  14  or  15  foot  of 
Mercury  poured  in  upon  him,  fureiy  it  may  be  thought, 
that  fuch  a  burden  were  infupportable.  But  put  the  cafe, 
the  Diver  were  down  40  fathom,  then  muft  the  burden 
be  doubled.  This  follows,  becaufe  if  a  Pillar  of  Water 
!  34  foot  high,  with  the  weight  of  the  Air  fuperadded,  be 
as  heavy,  as  5  8  inches  of  Mercury,  then  fureiy  a  Pillar  20 
fathom  high,  or  1 00  foot,  muft  be  as  heavy  as  170  inches, 
which  is  more  than  1 4  foot. 
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EXPERIMENT  X- 

Figure  14. 

AGaInft  tbe  former  Experiment ,  there  occurres  fame' 
difficulties,  which  muft  beanfwered.  Asfirft,  if  it 
be  the  PrefTure  of  the  Water,  that  fuftains  the  Mercury  in 
the  Tub  (fee  the  13,  Figure)  then  the  weight  of  the  faid 
Mercury  ought  not  to  be  found,  while  the  Tub  is  poifed 
between  a  mans  Fingers.  But  fo  it  is,  that  when  a  Diver 
grips  the  Tub  about  the  middle,  and  raifes  it  a  little  from^ 
the  bottom  of  the  Veffel,  he  not  only  finds  the  weight  of 
the  Tub  it  felf,  but  the  weight  alfo  of  the  5  8  inches  of 
Mercury  that’s  within  it.  But  this  ought  not  to  be, if  the* 
faid  Mercury,  be  fuftained  by  the  outward  Water.  In  a 
word,  -it  ought  not  to  be  found,  becaufe  the  faid  Pillar  of 
Mercury,  as  really  ftands,  and  refts  upon  the  imaginary  fur- 
face  D  C  E ,  as  a  Cylinder  of  Brafs  or  Stone,  refts  upon  a 
plain  Table  of  Timber  or  Stone,  If  then,  it  be  fupporr- 
ed  by  the  faid  furface ,  why  ought  I  to  find  the  weight  of 
it ,  when  I  lift  up  the  Pipe  a  little  from  the  bottom  of  the' 
Veffel  For  clearing  this  difficulty,  confider,  that  when 
the  Mercury  falls  down  from  H  to  G ,  it  leaves  a  fort  of 
vai^uify  behind  it,  wherein  there  is  neither  Air  nor  Water.,, 
Confider  fecondly  ,  that  for  this  caufe ,  there  happens  an 
unequal  Preffure  3  the  top  of  the  Tub  without,  being  bur¬ 
dened  with  the  Pillar  of  Water  I  H  ,  which  aftually 
preffeth  it  down ,  and  nothing  within  between  G  and  H, 
that  may  countcrballance  that  downward  Preffure.  Thefe 
things  being  confidered,  I  anfwer  to- the  difficulty  and  fay, 
it  is  not  the  weight  of  the  fufpended  Mercury  that  I  find,, 
but  the  weight  of  the  Pillar  of  Water  I H,  that  refts  up- 
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on  the  top  of  the  Tub.  If  it  be  faid ,  the  Preffure  of  a 
Fluid  is  infenfiblefind  cannot  be  found.  I  anfwer,it’s  true, 
when  the  Preffure  is  equal  and  uniform ,  but  not  when  the 
1  Preffure  is  unequal,  as  here.  Ifit  be  asked,  how  comes 
it  to  pafs,  that  the  Pillar  of  Water  IH,  is  exactly  the 
weight  of  the  58  inches  of  Mercury  I  anfwer,  befides 
i  the  faid  Pillar,  there  is  another  of  Air,  that  refts  upon  the 
i  top  of  it,  which  two^together  are  exadlly  the  weight  of  the 
;  fufpended  Mercury^  IH  being  of  the  fame  weight  with 
the  Mercury  G  F,  and  the  forefaid  Pillar  of  Air,  being  of 
the  fame  weight  with  the  Mercury  F  B.  To  make  it  more 
evident,  remember  that  one  inch  of  Mercury,  is  exadly 
the  weight  of  14  inches  of  Water  5  and  that  one  inch  of 
i  Mercury,  is  of  the  fame  weight  with  14000  inches  of  Air. 
If  this  be,  then  m^uft  the  Pillar  of  Water  TH,  that’s  34 
foot  high,  and  of  the  fame  thicknefs  with  the  2^  inches  of 
I  Mercury  G  F,  be  of  the  fame  weight  with  it,  feing  2p 
inches  are  to  be  found  1 4  times  in  34  foot.  For  the  fame 
,  reafon,  is  the  Pillar  of  Air,  .namely  S  L  that  refts  upon 
I  the  top  of  the  Pillar  of  Water  I  H,  of  the  fame  weight 
:  with  the  2p  inches  of  Mercury  F  B.  For  after  a  juft  recr 
koning,  you  will  find,  that  29  inches  will  be  found  14000 
times  in  the  Pillar  of  Air,  that  refts  upon  the  Pillar  I H. 
Or  in  a  word,  the  hight  of  the  Air  is  14000  times,  2p 
inches.  *  ,  ' 

But  here  occurrs  another  difficulty..  Let  us  fuppofe  there 
were  a  Tub  fix  foot  high  ^  one  inch  wide ,  having  the  fides, . 
3  inches  thick.  Imagine  likewife  the  faid  Tub  to  be  un¬ 
der  the  water  34  foot,  with  5  8  inches  of  Mercury  in  it ,  as 
is  reprefented  in  this  - 1 4  -Figure.  T his  being  fuppofed^ . 
the  Pillar  of  WaterEAFCGD,  mu  ft  b.e  far  heavier, 

I  than  the  58  inches  of  Mercury  H  B.  The  reafon  is  clear, 
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becaufe  thefaid  Pillar ,  is  not  only  34  foot  high ,  but  as 
thick,  as  the  Diameter  of  the  Tub,  whofe  fides  are  three 
inches'thick.  I  anfwer,  the  whole  weightof  that  Water 
E  AFCGD  isnotfound,  whileaman  poifes  the  Tub 
between  his  fingers,  but  only  the  weight  of  the  part  G  A, 
which  is  exaftly  the  weight  ol  the  Mercury  H  B;  But 
here  occurrs  the  great  queftion,  namely,  why  I  find  only 
the  weight  of  the  Water  G  A,  and  nothing  of  the  weight  i 
of  the  Water,  C  E,  or  D  F  f  l  anfwer,  Icannot  find  the 
PrefTure  of  the  Water  C  E,  becaufe  it  is-  counrerpoifed 
with  the  upward  PrefTure  of  the  Water  TK.  And  for  the 
fame  reafon,  Icannotfind  the  weightof  the  Water  D  Fj 
becaufe  it  is  counterpoifed  by  L  M'5  but  becaufe  there  is 
nothing  between  H  and  A,  tocounterpoife  thedownward 
PrefTure  ofthe  Water  G  A,  therefore  I  find  that.  If  it 
be  objeiJled,  that  the  Water  IK,  cannot  counterpoife  the 
Water  C  E ,  becaufe  the  one  is  farder  down  than  the 
other,  and  confequently  under  a  greater  PrefTure,  than  the 
other,  lanfwer,  though  I- K.be  ftronger  than  C  E,  yet 
a  compenfation  is  made  by  the  weight  of  the  Tub.  For 
underftanding  this,let  us  fuppofe  the  Water  C  E,and  D  Fi 
toprefs  downward  with  the  weight  of  fix  pound,  and  the 
Water  K  I,  and  LM,  to  prefs  upward  with  the  weight 
of  ten  pound,  there  being  four  pound  in  difference.  Sup- 
pofe  next,  the  T ub  to  weigh  in  the  Air  ten  pound,  and 
in  the  Water  only  fix  pound.  If  this  be,  then  according 
to  the  eighth  Experiment^  and  eighteenth  T heorem,  four 
pound  v/eight  of  the  Tub  muft;  reft  upon  the  furface  I L. 
And  if  this  be,  then  mull  the  Water  TK,  and  LM,  be 
four  pound  weaker  with  the  Tub,  than  without  it,  and 
mull  only  have  fix  pound  of  upward  Prelfate. , 
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From  rhefe  Experiments  we  conclude  firft,  the  truth  of 
the  tenth  Theorem,  namely  that  the  weight  ofa  Fluid  is ^ 
only  tound  by  fenfe,  when  the  PrefTure  is  not  uniform,  and 
equal.  T his  is  evident  from  oUr  finding  the  weight  of  the 
Pillar  of  Water  IH,  as  in  the  13  Figure,  We  conclude 
fecondly,  that  in  all  Fluids,  there  is  a  and  a 
//4  5  as  is  clear  from  the  pondus^  of  Water  E  A^F  C  G  D, 
thatprefleth  efown  the  Tub,  and  the of  the  Wa¬ 
ter  IK  L  M,  that  prefTeth  up  the  fame  Tub.  We  fee 
thirdly,  that  there  cannot  be  two  furfaces'  of  Water  dif¬ 
fering  in  altitude,  but  they  muft  differ  in  degrees  ofPreft 
fure ;  becaufe  the  furface  E  A  F,  is  weaker,  than  the  fur- 
face  IL,  that  be'ng- higher  than  this.  We  fee  fourthly, 
that  two  furfaces  differing  in  ftrength,  may  be  made  equal 
by  fome  Body  or  other  interveening  5  becaufejthough  I L 
be  ftronger  than  E  A  F^y^t  feing  it  fuppprts  four  pound  of 
the  Tub,  it  preffetfi  up  with  no  more  force,  than  E  A  F, 
preffeth  down  with.  We  fee  fifthly, that  a  Body  fufpended 
in  a  Fluid,  as  in  Air, or  in  Water,  may  have  one  part  of  it' 
preft' equally  with  that  Fluid,  and  another  part  unequally  : 
this  is  evident,  becaufe  the  parts  E  and  F,  are  equally 
preft  with  the  Pillars  CE,  and  DF,  feing  this  Pref- 
iure  is  counterpoifed  with  the  PrefTure  of  VVater,  IK, 
and  LM.  But  the  middle  part  of  the  Tub  A,  is  unequal¬ 
ly  preft,  feing  it  is  preft  downward,  with  the  Water  G  A, 
but  not  preft  upward  with  the  Mercury  B  H,  We  fee 
fixchly,  that  whatever  be  the  thicknefs  of  a  Pillar  of  a 
Fluid  5  yet  no  more  of  its  weight  is  found,  or  is  fenfible, 
than  the  pait,  which  preffeth  unequally:  for  though 
E  A  FC  G  D,  be  a  Pillar  fix  or  feven  inches  thick,  yet 
no  more  of  the  Preffure  is  fenfible ,  than  what  comes  from 
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G  A.  VVe  fee  feventhly  ,  that  a  Body  equally  f  reft 
with  a  Fluid,  weighs  lefs,  but  a  Body  unequally  preft, 
weighs  none  at  all.  This  is  clear  in  many  particulars  5  for  I 
a  Stone  weighed  in  VVater,  lofeth  not  all  the  weight,  but 
a  pai  t,  becaufe  it  is  equally  prefted.  But  a  Body  unequally 
preft,  as  is  the  Mercury  H  B,  hath  no  weight  at  all,  as 
it  now  ftands.  For  underftanding  this,  you  muft  confi- 
der,  that  the  whole  weight  of  it  refts  upon  the  furface  of  . 
VVater  I L.  Therefore  thougb  it  could  be  weighed  by  a 
firing,  pairing  from  the  top  H,  to  a  Ballance  exifting  in 
the  Air;  yet  the  faid  Ballance  would  find  none  of  its 
weight,  feing  it  is  wholly  fufpended  by  the  Water; 
but  a  Stone  fo  weighed,  is  only  fufpendgd  in  part ,  by  the 
Water. 


EXPERIMENT  X  L 

Figure  15. 


MZC  is  a  Water  15  foot  deep,  ABaGlafs-tub 


14  inches  long, and  full  of  Mercury.  B  C  a  Pillar 
of  Water  foot,  10  inches  high,  thorow  whofe  middle 
goes  a  firing  to  the  fcale  of  the  Ballance  K ,  exifting  in 
the  Air.  D  E  is  a  Tub  full  of  Mercury  2  8  inches  long, 
with  a  Pillar  of  Water  above  it  E  F,  12  foot  and  eight 
inches.  G  H  a  Tub  42  inches  long, with  a  Pillar  of  Wa¬ 
ter  above  if  HI,  it  foot  and  fix  inches  high.  And  laft- 
ly,A  D  G  S  M  an  imaginary  furface,  1 5  foot  deep.  This 
Experiment  is  brought  hither,  to  demonftrate  that  a  heavy 
BoJy,weighs  as  much  in  W^ter,  as  in  Air,  which  is  point- 
blank  to  the  common  received  opinion,  and  deftru(5f!ve  of 
the  18  Theorem.  To  evince  this,  I  muft  fuppofe  the  14 
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inches  of  Mercury  in  the  Tub  A  B  to  weigh  i4ounce- 
and  the  28  inches  of  Mercury  D  E ,  to  weigh  28  ounce  ^ 
the  42  inches  G  H  to  weigh  (I  mean  in  the  Air)  42  ounce; 
Nov7  I  fay ,  to  make  a  juft  cquif  ondium  between  the  two 
Scales  K  and  L,  there  muft  be  14  ounce  put  into  the 
Scale  L.  If  after  this  manner  you  weigh  the  Tub  and 
Mercury  D  E  ,  28  ounces  will  be  required  in  the  Scale  L, 
and  42 ,  if  you  weigh  the  Tub  and  Mercury  G  H.  For 
proving  this  Dodrine,!  muft  appeal  to  Experience,  which 
vyill  not  fail  in  this.  If  you  reply,  and  fay,  upon  fuppofi- 
tioa  the  T ub  and  Mercury  G  HjWere  a  folid  piece  of  brafs,., 
or  iron  thus  fufpended  in  the  Water,  ought  it  not  to  weigli 
lefs  here  than  in  the  Air, even  as  muchlefs,  as  is  the  weight' 
of  the  quantity  of  Water,  it  puts  out  of  its  place:  why 
then  lliould  not  the  Pipe  H  G,  with  the  Mercury  in  it,  do' 
the  fame,  feing  there  is  no  apparent  difference  between 
rhem,as  to  this  f 

But  to  leave  this,  which  will  appear  afterwards,  and  to 
let  the  Reader  fee  the  truth  of  the  18  Theorem,  laffirm, 
'tis  not  the  weight  of  the  1 4  ounces  of  Mercury  A  B,  that 
burdens  the  fcale  of  the  Ballance  K,and  that  makes  a  coun- 
terpoife  with  the  14  ounces  of  Stone,  or  Lead,  thats  in  the 
fcale  L.  W  hat  then  is  It ,  you  fay  ^  I  anfwer,  ’tis  14 
ounces  of  the  Pillar  of  Water  B  C  that  does  this.  Nei¬ 
ther  doth  the  weight  of  the  28  ounces  of  Mercury  D  E 
burden  the  Ballance, but  only  28  ouncesof  the  Water  E  F,„ 
Neither  doth  the  Ballance  fupport  the  weight  of  the  42 
ounces  of  Mercury  GH,  but  it  is  only  burdened  with  42- 
ounces  of  the  Water  HI,  The  reafon  is  moft  evident, 
becaufe  according  to  the  Principles  of  the  Hydrcftaticks' 
already  laid  down,  the  Cylinder  of  Mercury  A  B,  within  = 
the  Tub  A  B,  refts  immcdiatly  upon  the  imaginary  fur- 
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face  of  the  Water  A  DG,  and  therefore  cannot  bur¬ 
den  the  fcale  in  any  wife.  The  Tame  is  true  of  the 
other  two  Cylinders  of  Mercury.  But  in  this  I  find  fmall 
difficulty.  The  greater  is,  howto  make  it  out,  that  the 
fcale  K,  fupports  14  ounces  of  the  Water  B  C,and  28  of 
the  Water  EF,  and  42  of  the  Water  HI.  To  make 
this  Teem  probable,  confider  firft,  as  was  noted,  that  this 
VVateris  15  foot  deep  ,  and  confequently  the  Pillar  of 
VVater  BC,  1 3  foot  i o  inches.  The  Water  EF  la 
foot  eight  inches.  And  H 1 ,  1 1  foot  and  a  half.  Con- 
fider  fecondly, though  this  be  true,  yet  we  muft  count  the 
Pillar  of  Water  Z  M  49  foot  high.  The  reafon  is  evi¬ 
dent,  becaufe  the  PrefTure  of  the  Air ,  upon  the  furface  of  ^ 
all  Waters  (according  to  the  25  Theorem)  is  equivalent  : 
to  34  foot  of  Water :  this  then  being  added  to  i  j,  makes 
4P,  and  by  this  reckoning  the  W ater  B  C  is  47  foot  ten  .! 
inches:  the  Water  EF  46  foot  eight  inches :  Andlaft- 
ly , the  Water  H I  45  foot  fix  inches.  Thirdly,  for  eafie  i- 
CQunting  ,  I  muft  fuppofe  the  whole  Cylinder  Z  M  to  ; 
weigh  42  ounces ,  every  1 4  inches  one  ounce :  and  con-  , 
fequently  the  Water  B  C  to  weigh  41  ounces  5  the  Wa¬ 
ter  E  F  to  weigh  40  ounces  5  the  Water  H I  39  ounces. 
Note,  that  in  Phjfial  demonftrations ,  ’tis  not  needful  to 
ufe  Mathematical  ftrijftnefs  in  counting ;  and  fo  leaving 
out  fra<ftions ,  we  fhall  onely  ufe  round  numbers,  Confi- 
der  fourthly,  that  in  all  Fluids,  as  hath  been  frequently 
marked,  there  is  zfondics  and  ptentia,  the  Water  B  C  be- 
in®  the  fW^,and. the  Mercury  AB  tht  fotentia,t\\t  oat 
ftrtving  to  prefs  down  the  Tub ,  the  other  ftriving  to  prefs 
it  up.  Confider  fifthly,  that  by  how  much  the  more  a 
Body-lufpended  in  a  Fluid  is  prefied  up,  by  fo  much  the 
kfs  the  weight  that  prelleth  it  down  is  found:  and  con- 
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trariwife^by  how  much  the  kfs  it  is  prelTed  up,  by  fo  much 
the  more  the  Preffui  e  above  is  found.  Confider  fixthly^ 
the  lefs  that  a  furfaceof  Water  is  burdened,  the  more  able 
it  is  to  counterballance  the  oppofite  PrelTure,  and  the  more 
it  is  burdenedjit  is  the  lefs  able.  Confider  fcventhly,  that 
the  Mercury  AB,  (which  is  evident  in  all  Fluids)  not 
only  preffeth  downward ,  and  burdens  the  furface  A  D  G, 
but  alfo  prefleth  upward,  and  therefore  adiually  endeavours 
to  thiuft  up  the  Tub  5  and  fo  it  is,  that  the  Tub  is  prefled 
between  two,  namely  between  the  Water  C  B,  and  the 
Mercury  within  it. 

Now  from  thefeconfiderations  I  fay,  thefcale  K,  mufl: 
fuppoi  t,and  bear  up  14  ounce  of  the  Water  B  C  :  for  feing 
the  Mercury  is  fupported  by  the  furface  of  Water  on 
which  it  refts ,  it  cannot  by  any  means  burden  the  ballance 
with  its  weight  5  and  feing  it  actually  preffeth  up  the 
Tub ,  ( according  to  the  feventhconfideration  )  it  mufl:  fo 
much  themorecounterpoife  (according  to  the  fixth)  the 
oppofite  Preffure  of  theVVater  BC,  and  confequently 
diminifh  the  weight  of  it :  fo  that  the  Ballance  cannot  fup- 
port  the  whole,  but  a  part.  For  according  to  what  de¬ 
grees  of  force,  the  Mercury  preffeth  up  the  T  ub  with,  ac¬ 
cording  to  the  fame,  mufl  the  Preffure  upon  the  top  of  the 
Tub  be  diminifhed,  and  fo  if  the  Mercury  prefs  up  the  Tub 
with  the  force  of  27  ounce  ,  theVVater  BC  mufl  prefs 
it  down  with  14  ounce  only,  and  fo  the  Cylinder  BC, 
that  weighs  really  41  ounce,  mufl  prefs  the  top  of  this 
Tub  only  with  14,  which  14  ounce  really  counterpoifeth, 
the  1 4  ounce  of  Stone  in  the  Scale  L.  But  how  is  it  made 
our,  that  the  Mercury  AB,  preffeth  up  with  27  ounce 
For  undeiftanding  this,  remember,  that  the  Water  is  4P 
foot  high,  taking  in  the  Preffure  of  the  Ait,  atid  that  a 
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VVatef  of  that  deepnefs  is  able  to  fuppoit  41  inches  of 
Mercury,  every  inch  weighing  one  ounce^  For  if  14  of 
Water,  be  able  to  Aipport  one  of  Mercury,  4^  foot,  or 
567  inches,  muft  fupport  41.  If  then,  the  part  of  the 
furface  A,,  be  able  to  weigh  4i>  it  muft  have  of  upward 
Prefliiie  ^  younces,  feing  it’$  counterpoifed  de  faHo  only 
with  14.  Take  notice,  that  in  the  Hydraftatkks ,  the 
wordfirefshg,  o^we^ghing^  as  really  and  truly  fignifies  a 
weighing  up,  as  a  weighing  down,  feing  it  is  no  lefs  efFen- 
tial  to  Fluid  Bodks  to  move  upward,  than  downward,  and 
that  with  equal  force,  and  weight.  According  to  this  rea^ 
foning,the  Billance  iupports  2  8  ounces  of  the  Water  E  F, 
(Imagine  the  fecond  Tub  to  be  fufpendedas  the  firft)  feing 
the  Cylinder  of  Mercury  D  E,  preflTeth  up  the  T ub  only 
with  the  weight  of  12  ounce  which  28  ounce,  neally 
counrerpoifeth  the  28  ounce  of  Stone  in  the  Scale  L,  But 
why  doth  the  Mercury  A  B  prefs  up  with  27  ounce,  and 
the  Mercury  D  E  with  12  For  anfwer,  remember,  (ac* 
cording  to  the  fixth  confiderationl  the  fliorter  a  Cylinder 
of  Mercury  is, the  furface  upon  whichit  rcfts,,is  the  ftrong- 
er,  and  more  able  to  prefs  it  up  ^  and  contrariwife,  the 
longer  it  is,  the  furface  is  the  more  unable  and  weak : 
therefore  AB  being  fliorter,  and  lighter  than  D  E,  the 
furface  of  Water  muft  prefs  it  up  with  greater  force;  fo  that 
if  the  faid  furface  AM,  be  able  to  prefs  up  the  Mercury 
A  B  with  27  ounce,  it  muft  prefs  up  the  Mercury  D  E 
only  with  1 2  ounce.  According  to  this  rule,  if  the  Mer¬ 
cury  A  B  were  15  inches  high,  it  would  prefs  up  only  with 
26  ounce,  if  it  were  i5,  with  25  ;  if  17;,  with  24:  if 
iBy  with  23,  and  fo  forward.  This  leads  us  to  a  clear  dif- 
covery  of  all  the  fecrecs  here  .*  for  if  the  Mercury  A  B^ 
thruft  up  the  Pipe,  with  the  weight  of  27  ounce,  then 
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muft  the  Scale  K,  beeafed  of  fo  mnch  weight,  and  fo  much 
muft  be  fubtra<aed  from  L.  Now  let  ns  imagine  the  Pipe 
A  B,  to  be  empty  both  of  Air,  Water,  and  Mercury  : 
in  this  cafe  41  ounce  muft  be  in  the  Seal?  L,  to  countef- 
poifeit,  feing  the  whole  Cylinder  B  G,  that  weighs  fo 
much,  does  now  really  counterpoife  it,  Xet  us  imagine 
next,  thefe  1 4  inches  of  Mercury  to  rife,  and  fill  the.Tub 
A  B :  in  this  cafe,therc  happens  a  great  alteration^  becaufe 
the  rifing  of  them,  are  really  equivalent  to  the  fubtrail- 
ing  of  27  ounce  from  the  Scale  L  •,  and  the  reafon  is,  be¬ 
caufe  by  fo  rifing  and  filling  the  T ub,  they,  thruft  up  the 
faid  tub,  and  by  this  means  eafeth  theScale  K,  of  fo  much 
weight.  Now  this  Scale  being  eafed,  you  muff  of  necef-  - 
fity  takeout  from  L  27  ounce  for  making  a  new  coun- 
terpoife. 

And  laftly,  theScaleK  muft  fupport  the  whole  weight 
of  the  Water  H  I,  which  is  jp  ounce,  nothing  remaining 
to  counterballance  this  downwardPrefrure,and  confequent- 
lytoeafethe  Ballance,  How  then  is  it  counterpoifed  f 
For  clearing  this,  you  muft  remember  that  this  Water, 
that’s  really  1 5  foot  deep,  muft  be  reckoned  f  as  I  faid  ) 
4P,  becaufe  of  the  PrefTure  of  the  Air  upon  the  top,  that’s 
equivalent  to  34,  If  then  it  befo,  it  cannot  raifeMer- 
CHry  higher  in  a  Tub  than  42  inches;  the  one  being  14 
times  heavier  than  the  other  :  fo  thatif  i4inches  of  Wa¬ 
ter,  cannot  raife  Mercury  higher  than  one  inch,  4P  foot 
cannot  raife  it  higher, than  42  inches :  for  as  14  inches,  are 
to  one  inch;  fo  is  4P  foot  to  three  foot  and  an  half,  which 
is  42  inches.  Now  I  fay ,  the  whole  weight  of  the  Wa¬ 
ter  H  I,  refts  upon  the  top  of  the  Tub,  and  fo  prelfeth 
down  the  Scale  K,  to  which  you  muft  imagine  this  Tub, 
knit  by  a  ftring,  as  the  former  was,  nothing  remaining  to 
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touaterpolfc  this  downward  Preflnre :  for  the  top  of  the 
Mercurial  Cy  linder  being  raifcdas  high  within  the  Pipe,  as 
the  furface  of  Water  D  G  S>  is  aUe  to  raife  it,  the  faid 
top  can  imprefs  no  force  upon.the  Tub  within,  to  thruft  it 
up,  and  fo  to  eafe  the  Scale  K.  For  exaqiple,  when  a  man 
ereds  upon  his  hand  a  Cylinder  of  Timber,  or  any  fuch 
like  thing,  which.is  the  outmofthecan  fupport,  he  will 
not  be  able  to  imprefs  any  impulfe,  upon  the  feiling  of  a 
room  above  his  head  5  butif  fobe,  in  Head  of  that  taken 
away,  there,  be  one  lighter  ereited,  which  he  ij-able  to 
command,  he  can  eafily  thruft  up  the  feiling  at  his  plea* 
fure.  Juft  foit  ishere?  forthe42  inchesot  Mercuiy,  be¬ 
ing  the  outmoft,  that  the  furface  of  Water  D  G  S  is  able 
to  bear,  it  cannot  imprefs  any-  impulfe  therewith  upon  the 
top  of  the  Tub  within :  but  eafily  can  the  Cylinder  D  E 
imprefs  an  impulfe,  and  more  eafily  the  Cylinder  A  B, 
feing  they  are  lighter,  and  fo  more  powerful. .  To  evi- 
dencethisa  little  more,  let  us  imagine  two  things,,  firft, 
theTubGH  tobeempty,  .  as  if  vacuity  were  in  it.  In 
this  cafe  the  top  of  the  Tub  ought  to  bear  the  whole  bur¬ 
den  of  the  Water,  and  confequently  the  Ballance  to  bear 
italfo:  becaufe  there  is  not  a within  the  Tub ,  to 
counterpoife  this  ptfW^..  Next,  let  us  imagine  the  Tub 
to  be  only  full  of  Water:  according  tothis  fuppofition,, 
the  Ballance  cannot  be  in  theleaft  part  burdened  •,  becaufe 
the  Water  within  the  Pipe,,  preffeth  it’ up  with  as  much 
force,  as  the. Water  I.H  preffeth  it.  down :  and  if  any 
thing.lhould  .burden.the  Ballance,,  it  would  he  only,  the 
weight  of  the  Pipe,  that’sBot  confiderable. 

From  what  is  demonftrated,  we  fee  firft ,  that  though 
this  Experiment  would  feem  to  prove  at  the  firft  ,  that  a 
heavy  Body  weighs  as  much  in  the  Water, as  it  doth  in  the 

Air,, 
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Air  5  becaufe  the  whole  weight  of  the  Mercury  A  B 
found  in  the  fcale  Ljyet  ’tis  not  fo,bccaufe  the  14  ounce  of 
Stone  Ljdoth  not  coiinterpoife.any  of  the  Mercury  AB,but 
14  ounce  of  thePillar  of  Water  BC^Secondly^there’s  here  a 
clear  gi-oundfor  averting  a  and  ifotentia  in  Fluids  5 
becaufe  this  Tub  A  Bjis  preft  down  with  the  Water  B  C, 
and  preft  up  with  the  Mercury  within  it.  Thirdly, there^s 
here  a  clear  ground  for  afferting  the  Preffu^e  of  Water, 
even  in  its  own  place  -  becaule  the  Water  B  G,  counter- 
poifes  by  it’s  weight,  the  14  ounce  of  Stone  L.  Fourth¬ 
ly  ,  we  fee  an  excellent  way  for  finding  the  weight  of  any 
Cylinder  of  Water  for  whatever  be  the  weight  of  the 
Mercury  in  the  Tub,  the  Cylinder  of  Water^that  refts  up¬ 
on  tfTe  top  ,  will  be  of  the  fame  weight  exadfly  3  this  is' 
evident  in  comparing  the  weight  of  the  Mercury  GH, 
with  the  weight  of  the  Water  H  I.  Fifthly,  that  what¬ 
ever  be  the  height,  andweightof  a  Pillar  of  Water,  yet 
the  Ballancc  can  fuftain  no  more  of  it,  than  the  juft  weight 
of  the  Mercury:  this  is  alfo  evident ,  becaufe  the  fcale  of 
the  Ballance,  fupportsnomoreof  theweightof  the  Wa-- 
ter  B  C,  than  the  juft  weight  of  the  Mercury  A  B.  We 
fee  fixthly,  the  further  down  a  Pipe  with  Mercury  goes' 
through  Water,  the  greater  is  the  Preffure  it  makes  upon  • 
the  top  of  the  Tub  within:  for  put  the  cafe,  this  were 
100  foot  deep,  the  Mercury  GH,  that  wants  all  upward 
Preflure  now,  would  prefs  up  the  Tub  with  40  otince:  the 
Mercury  DE  with  55,  and  the  Mercury  A  B  with  70, 
We  fee  feventhly,  the  fhorter  a  Cylinder  of  Mercury  be, 
it  is  the  ftronger  in  prelfing;  and  longer  it  be,  it  is  the 
weaker  5  for  there’s  more  ftrength  in  A  B,  thanan  DE>- 
We  fee  eighthly, that  the  ftrength  decayes, and  grows,  ac« 
cording  to  Arithmetical f  rogrej^sion^  as  i  5  becaufe " 
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If  you  make  the  Cylinder  G,H  41,,  that’s  00^  ,4;^,  it 
preffeth  up  with  one  ounce.Make  it  40  inclies,it  Will 
up  with  two  ounces  of  weight.  Malce  it  39,  it  prelTcth  up 
with  three.  And  contrariwife^make  the  Cylinder  D  E  29 
inches ,  that’s  now  but  28,  it  will  prefs  up  with  1 1.  ounce 
only.  (VVith  28  it  preffeth  up  with  12  J  Make  it  30 
inches  high,  it  will  prefs  up  with  i  o.  If  it  be  31  inches, 
it  pr'^eth  up  wit h  nine,  and  fo  forward.  Laftly,  make  the 
Cylinder  A  B  1 5  inches,  that’s  now  but  1 4,  it  prefseth  up 
with  26  fwith  J4,  it  prefseth  up  with  27  )  make  it 
it  prefseth  up  with  25  5  make  it  17  ,  it  prefseth  up  with 
24,  Wcfee  ninthly ,  that  in  Fluids,  we  may  make  a  di- 
ifin<5tion  between  a  (ujlentAtioni  and  an  equifondium^  ’Tis 
evident  here ,  becaule  there’s  a  perfeft  equifondium  be¬ 
tween  the  42  inches  of  Mercury  G  H ,  and  the  outward 
W ater  that’s  49  foot  deep.  But  ’tis  not  fo^  between  the 
faid  Water, and  the  Mercury  D  E ;  becaufe  the  faid  Wa¬ 
ter  is  able  to  raife  the  faid  Mercury  14  inches  higher: 
theiefore  the  Water  only the  Mercury  D  E,  but 
counterhallancts  the  Mercury  G  H.  We  fee  tenthly,  that 
the  of  the  pillar  of  Water  BC  is  counterpoifed  by 
two  diftina really.  The  one  is  the  14  ounce  of 
Stone  in  the  fcale  L,  the  other  is  the  14  inches  of  Mer¬ 
cury  A  B,  that  as  really  thrufts  up  the  Water,  as  the  fcaie 
K  pulls  it  up, by  vertue  of  the  oppofite  weight.  Eleventh  - 
ly,  take  away  the  Stone  L,  and  you  will  find  the  Pipe  with 
the  Mercury  AB  fink  down this  happens  ,  not  becaufe 
the  furface  of  W ater  on  which  it  refis  is  not  able  to  fuftaia 
it,  but  becaufe  the  14  ounce  of  the  Water  B  C,  tliatwas 
fuppoTted;by  the  Stone, doth  now  preis  it  down.  Twelfth¬ 
ly,  the  more  a  Body  is  unequally  prefsed  by  a  Fluid  ,  the 
more  of  the  weight  of  that  Fluid  is  feniiblei  and  the 
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more  e^jlly  a  Body  is  prefsed,  tlie  lds  fenfible Is tfte 
weight  of  tlratFlmd:  this  is  evident  ,  becaufe  there’s  a 
greata- weight  of  the  Water  H I  found  in  the  Ballance 
Cit  takes  42  ounce  to  counterpoife  it)  than  of  the  Water' 
E  FjWhich  is  cGHHterpoifed  with  28  ounce and  the  rea- 
fon  isj  becAir'fe  the  top  df  the  Tub  H,  fupports  the  whole 
39  ounee  of  VVater  H  I,  the  Mercury  within  the'Tub 
not  being  able  fivtfie  leafl  tO'  counterpoife  it ,  or  thruft  it 
up.  But  became  the  Tub  D  E,  is  more  equally  prefled 
(the  'Water  EF  preffeth  down with  40,  and  the  Mercu¬ 
ry  D  E  preffeth  up  wfth  12  )  therefore  lefs  wei<jht  of  the 
yVater  EF  burdens  the  Ballance, only  2  8  ounce.  Hence 
it  is,  that  becaufe  the  Tub  A  B,  is  more  equally  preffed 
than  eithei  D  E  or  G  H,  there’s  lefs  of  the  weight  of  the 
VVater  B  C '  found  in  the  Ballance, only  14  onn°e,  Thir- 
reenthly,  if-in  the  inftant  of  time,  while  the  Tubs  are 
thus  fufpended  in  the  VVater,  the  Prellure  of  the  Air 
above  were  taken  away, and  thenffrfl,  the  42 

inches  ©f  Mercury  G  H  would  fall  down,  to  about  15: 
inches,  •  SecGndly,thc  2  8  inches  of  Mercury  D  E  would 
fall  down  to  as  many.  And  laftly ,  the  14  A  B,  would 
fink  down  to  the  fame  height.  The  reafon  rs^  becaufe  the' 
Preffureof  the  Air  being  equivalent  to  34  foot  of  Wa¬ 
ter,  no  more  would  remain  but  ry  foot,  which  is  the  real 
height, according  to  Z  M.  But  1 5  foot  of  Water,  can¬ 
not  fuftain  moe  inches  of  Mercury  than  about  13,.  And 
confequently ,  firft,  14  ounce  of  Stone  in  the  Ballance, 
wouldcounterpoife  the  whole  Water  B  C.  The  reafon ' 
is,becaufe  the  Water  BC  is  but  of  14  ounce  ;  and  the 
Mercury  A  B,  being  but  1 3  inches  high,  could  imprefs  lio 
impulfe  upon  the  top  of  the  Tub  within,  that’s  14  inches 
high.  Secondly,  1 3  ounce  of  Sfone  in  the  Scale  t,  would 

coun- 
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counterpoife  the  whole  Water  EF,  feing  EF  is  butt  3 
X)ance.  Thirdly,  the  fame  weight  (  one  ounce  being  de¬ 
duced)  would  counterpoife  the  Water  H  Ijbecaafe  in  this 
cafe, it  weighs  but  12  ounce, 

To  proceed  a  little  further,  imagine  the  Pipe  GHto 
’be  fulpended  by  the  ballance,  as  the  Pipe  A  B  is  ;  and 
then  ajittle  hole  opened  in  the  top  H ,  to  fuffer  the  Wa¬ 
ter  to  come  in,  till  the  Mercury  fubfide  14  inches ,  namely 
from  Q^to  O  (  imagine  this  Tub  to  be  the  other )  and 
then  flop  it.  The  realon  why  the  VVaterrufheth  in, and 
prefleth  down  the  Mercury,  is  the  force  and  PielTure  of  itr 
for  the  faid  Water,  finding  the  Cylinder  in  eq'iilibrio  with 
theoutward  VVater,  prefently  by  its  own  weight ,  cafls 
the  fcales,  which  is  eallly  done,  feeing  thefuiface  GSM 
fupports  as  much  burden  as  it  can.  But  that  which  is  more 
confiderable  is  this ;  after  the  fubfiding  of  the  Mercury 
from  Q_,to  O  the  equilibrium  that  was  between  the  fcale 
of  the  ballance,  and  the  VVater  QR  is  deftroyed :  for 
whereas  41  ounces  were  required  before  5  ap  will  now  do 
it.  For  underftanding  the  reafon  of  this ,  confider  that 
between  Qjmd  O,  are  14  inches  of  Water  rufhedin, 
which  are  equivalent  to  one  inch  of  Mercury.  Next,  ac¬ 
cording  to  former  reafonmgs,  the  ballance  muft  fupport  29 
ounces  of  the  Water  Q  R ;  becaufe  in  this  cafe ,  the  top 
of  the  Pipe  within,  isprelTed  up  with  the  weight  of 
ounces  5  which  in  effeiT ,  diminiiheth  as  much  of  the  down¬ 
ward  Preflureof  the  VVater  R  which  before  had  the 
burden  of  3  9  ounces.  But  why  is  the  T ub  preft  up  with* 
13  ounces  ?  I  anfwer,  becaufe  the  Mercury,  that  before  was 
42  inches,is  now  but  28.  or  having  the  14  inches  of  Water 
qJO  above  it,  it  is  29,  therefore  being  fhorter,  the  furface 
G  S  M  is  the  more  able  to  Prefs  it  op ,  even  with  as  much 
more  force,  as  it  is  in  inches  fhorter.  In 
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Inthefecondplace,  letinasmuch'Watcrmorc,  as  will 
depreft  the  Mercury  other  14  inches,  namely  from  O  to  P. 
In  this  cafe,  1 5  ounce  of  ftone  will  make  an  equifondium  5 
becaufe,^the  14  inches  of  Mercury  PS>  and  the  28  inches 
of  Water  P  O  being  a  far  lighter  burden  by  2d,  than 
the  41  inches  ot  Mercury,  the  furface  G  SM  muft  be  far 
abler  to  pi  efs  them  up  now, than  before:  and  therefore,  muft 
diminifli  as  much  of  the  downward  Preflure  of  the  V  V ater 
Qjl,  that  burdens  theBallance,  as  themfelves  wants  of 
wcight:fcing  then, the  wholeCylinder  of  Mercuiy,and  Wa¬ 
ter  together,  are  but  equivalent  for  weight  to  id  inches  of 
Mercury,  the  top  of  the  Tub  within,muft  be  preft  up  with 
2d  ounce  5  and  therefore  they  by -their  upward  PrefTurc, 
muft  diminiih  .2d  ounce-of  the  weight  of  the  Water  R 
that  weighs  3P.  Laftly,  let  in  fo  much  Water,  as  will 
deprefs  the  laft  14  inches  P  S  5  and  you  will  find  no  more 
weight  required  in  the  Ballance  to  make  an  equipendium^ 
than  counterpoifeth  the  Ample  weight  of  the  Tub,  which 
is  not  confiderable.  The  reafon  is,  becaufe,  the  part  S>  of 
the  furface  GSM,  being  liberated  of  the  burden  of  Mer¬ 
cury,  and  fuftaining  only  the  Water  within  the  Tub ,  in 
ftead  of  it,  this  furface  prefleth  up  the  Water  within  the 
Tub,  and  confequently  the  top  of  it,  with  as  great  force, 
and  we  ight,  as  the  top  of  the  Tub  without  is  deprefled, 
with  the  outward  VVater  R  Qj  therefore,  39  ounce  de- 
prerlingthe  Tub,  and  39  ounce prefling  it  up,  the  Ballance 
muft  be  freed  of  the  whole  weight  of  Water  R  Q.  If  it 
beobjedfed^  that  the  42  inches  of  VVater  QS,  are  equi¬ 
valent  in  weight  to  three  inches  of  Mercury  •,  therefore  the 
part  of  the  lurtace  S,  being  burdened  with  this,  cannot 
prefs  up,  with  as  groat  force,  as  the  Water  R  Qj)reileth 
down.  For  anfwer,  confidei:,  that  the  part.Sj  is  able  to 
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fiipport  42  omcQ  of  Water,  and  next,  that  the  Water 
R  (^weighs  but  3 p.  Then  !  fay,  fcing  the  42  inches  of 
Water  wthin  the  Tub,  weighs  only  three  ounce,  the 
partSjthat’s  burdened  therewithjbeing  able  to  fupport  42, 
it  muftprefsup  with  the  weight  of  3^,  arid  fo  counterbal- 

lance  the  vy^^r  R  Q.  ‘  -  ' 

Ific  bein  luired,  whetheror  not,  would  the  14  inches  of 
Mercury  A  B  fall  down,  a  finall  hole  being  made  in  the 
top  of  the  Tub  at  B  I  anfwer,  they  would.  If  It  be  obje- 
£bed,  that  thefe  14  inches  of  Mercury,are  not  in  equilibrio, 
with  the  PreflTure  of  the  ambient  Water ,  as  the  Mercury 
GH, and  therefore  they  cannot  be  fo  eafily  depreffed  by  the 
Water,  that  comes  in  at  the  faid  hole.  I  anfwer, they  muft 
all  fall  down-  and  as  eafily,  as  the  other,  and  that  becaufeof 
inequality  of  weight  between  the  Potentia  (di  the  furface  of 
Water,  and  cei  tain. the  part  A  of  the  fur- 

face,  cannot  fuppoi t  more  weight  of  any  kind,  than  42  ^ 
ounce  5  but  when  a  hole  is  opened  in  B,  and  the  Water 
comes  in,/tis  then  burdened  with  the  weight  of  14  ounce 
of  Mercury,  and  with  the  weight  of  41  ounce  of  Water  5 
fo'mueh the  VVater  B  C  weighs,  which  Is  55  ounce:  but 
a  furface  that  hnth  only  th^Potentia  of  42,  can  never  fup¬ 
port  a  of  55,  nonet  of  43, 

It  may  be  ohjeded  thus  .•  Put  the  cafe  a  Cylinder  of 
Gold ,  or  Brafs  were  fufpended  in  this  Watery  as  the 
Pipe  and  Mercury  G  H  are  fufpended  by  the  Ballance, 
would  not  the  Ballance  fupport  the  whole  weight  of  it, 
without  fupporting  any  part  of  the  weight  oftheVVatcr 
I H,  that  refts  upon  the  top  of  it.  I  anfwer,  there’s  a 
great  differerice between  the  two  5  becaufe.a  Cylinder  of 
Gold  or  Brafs',  fuffers  both  the  upward  and  downward 
Pr^ffure  of  theYVacery  but  the  Mercury  G  H,  fuffers 
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only  the  upward  Preflure,  being  freed  of  tl?e  downward, 
by  the  top  of  the  T ub.  Frona  this  Experiment  of  fetting 
in  the  VVateruponthetop  of  the  Mercury,  wefeefirft, 
that  when  two  Fluids  are  in  equilibrio  one  with  another, 
a  very  fmall  weight  will, eaft  ^pd  turn  ;he  Scales,  becapfe^  if 
the  fixth  part  ot  an  inch  of  V  Vater  come  ip  pt  it  pre- 
fently  alters  the  hightof  the  Mercury  from  42  inches  to 
lefs.  Secondly,  ’tis  impoflible  for  a  furface  ofWaterjto  fup^ 
port  more  weight,  than  its  own  proper  burden;  becaufe  the 
part  S,  cannot  fiipport  more,  no  not  a  grain, than  42  punce. 
YVe  fee  thirdly ,  that  it  is  as  impoflible  for  a  furface  of 
Water,  tofupport  lefs,  than  its  own  burden ;  becaufe 
whatever  lofs  of  weight  the  Pillar  of  Mercury  S  fuflers, 
by  the  ingrefs  of  the  VVater  Q  O  ,  its  made  upagain  by 
the  fame  y  Vater.  If  it  be  objefted,  that  the  14  .iuehes,of 
VVater  (^,  are  nOt  fo  heavy  by  far,  as  the  14  inches  of 
Mercury,  that  fell  down.  I  aflfwer,  its  true,  yet  the  part 
S,  is  as  much  burdened  as  before ,  becaufe  what  is  wanting 
in  weight,  its  made  up,  and  compenfed  by  Preflure,  V  Ve 
fee  fourthly,  that  the  PrelJureoia.  Fluid  is  a  thing  really 
diftinA  from  the  natural  weight,  according  tothe  22  ^Fhe- 
orem  :  becaufe  though  the  14  inches  of  Water  QJ)  .,  are 
not  fo  heavy  naturally  as  the  14  inches  ofMercury  that  fell 
down,  yet  the  Preflure  of  them  upon  the  furface  S,  is  as 
much.  We  fee  fifthly,  that  14  inches  of  Wat^r,  ^thac’sa 
body  fourteen  times  lighter  than  Mercury ,,  may  have  as 
much  weigh  t  with  them,as  1 4  ounce  ofMercury.  We  fee 
fixthljf,  that  a  C  ylinder  ofMercury  cannot  be  fufpended  in 
Air ,  or  in  Water  unlefs  k  be  guarded  witha  Tub,  to.  pre- 
ferve  it  fro®  the  downward, Preflure  oflthdt  Airpr  Watef.* 
■for  by  operring  an  hole  in  Qij  the  MeriEpryUabfidesj  We 
fee  fevcnthly  ,that  ’tis  impoffibkflb^  wocFlSiids-  to  fufpend 
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one  another  mutually,  unlefs  there  be  a  lort  oie^uifondt- 
nm  between  them  5  becaule  no  fooner  you  deftioy  the 
tqttipondium,  between  the  42  inches  ofMercnry  QS;  and 
the  part  of  the  furface  Si  by  the  ingrefs  of  r he-Water  QjD, 
butafToon^therearifetha  newone.  We  fee  eighthly  -  (as 
wc  noted  before)  the  nearer  a  Body  comes- to  be  equally 
prelTed  with-a  Fluid,  the  lefs^s -the  Prefsure  of  that  Fluid 
bccaufe  lefs  weight  is  required  in  the  Ballance, 
to  counterpoife  the  Prefsure,  and  weight  of- the  Water 
RQj  after  the  ingrefs-of  the  Water  QO  P,  than  after  the 
ingrefs-of  the  Water  QOf  We  fee  ninthly,  that  when  ’ 
a  Body  is  equally^  and  uniformly* prefled  with  a  Fluid,  the 
Prefla:e  is  in^enftble'-,  becaufe,  after  the  Water  hath  thruft 
down  all  the  Mercury  from  Qjo  S,  there’s  no  more  weight 
at  all  of  the  Water  R-  found  in  the  Ballance,  We  fee 
tenthly,  that  not  only  in  Water,  the  PrelTure  of  Water 
maybefoundj  but-out-ofit,  namely  in  the  Air;  as  isclear 
from  the  Ballance’  that  fupports  the  Prefliire  of  the  Wa¬ 
ter  R  Q.  Wefeeeleventhly-i  a  ground  to  diftinguifh  be¬ 
tween  the  and  the  The 

4rr//f«4/ 54tofe,  is  the  Ballance  K  L :  the  »4r»r4/,  is  the 
Pipe  QS.  We  fee- twelfthly,  that  they  keep  a  corre- 
fpondencebetweenthemfelves,  ot  (omt  AnAltgy  :  for  by 
what  proportion  the  Water  thrufts  down  the  Mercury,-  by 
that  fame  proportion  the  fondus  L,  of  the  Ballance  is  let 
fened:  and  by  what  proportion  the  Mercury  rifes  in  the 
Pipe,by  that  fame,is  the  weight  L  augmented  in  the  Scale, 
We  may  fubjoyn  laftly,  that  the  eafieft  way  of  explicating 
the  of  Nature,  is  nowlways  the  beftjand  trueft; 

For  fome  may  thinb^it  were  far  eafier  to  fay,  that  the  Bal- 
labce  fupportS'the  Mdreury  AB,or  D  E,and  not  any  part  of 
she  W ater  B  C,or  E  F.  Blit  fuch  a  way  would  be  falfe,and 
aUiird, and  contrary  to  alltheiormer  Do^rine,  E  X- 
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EXPERIMENT  XIL 

Figure  1 5. 

THis  Schematiftn  reprefents  a  Water  106  foot  deep, 
whofe  fii  ft  and  vifible  furface  is  I H  K.  And  L  M 
is  the  ground  of  it.  CD  is'a  piece  of  hr4fs  30  inches 
high,  and  1 2'inches  in  diameter,  fufpended  upon  the  ima¬ 
ginary  furface  of  Water' An  B,  which  is  diftant  from  the 
top  I H  K  j  2  5 '  foot,  T  his  Brafs  cannot  go  farder  down, 
when  demitted  from  H  5  becaufe  it’s  keeped  up  ,  by'the 
Force  and  Preflure  of  the  furface  of  Water  A  N  B,  t^hich 
I  prove  thus.  The  part  B-fuftains  dt  faBo,  a  Pillar  of 
Water  KB  1400  pound  weight:  therefore  the  part 
N  is  able  to  fuftain  as  much,  I  fuppofc  here,  the  faid 
piece  of  Bra^s  to  weigh  1400  pound.  The  Water-  K’B 
is  140G  pound becaufe  its  a  Pillar  25  foot  high  ,  and  12 
inches  thick,  for  one  cubical  foot  weighs  5  6  pound  T fois. 
The  Connexion  of  the  argument’is  evident,  becaufe  it  is  aS 
cafie  for  a  fui  face  of  Water,  to  fuftain  a  fohd  Body,  as  to 
fuftain  a  Fluid  Body:  therefore,  if  the  part  Bi  fupport 
the  Fluid  Pillar  K  B  >  the  part  Nmnftbeableto'fuppoft 
likewife  the  folid  Pillar  C  D, which  is  of  the  fame  weight. 
If  it  be  objeded,  that  the  part  N,  fuftains  befides  the  Brafs 
C  D ,  a  Pillar  of  Water  E  F  22  foot  high;  anda  half, 
which  two  will  weigh  2 16 o  pound;  I  anfwer,  upon  fup- 
politton,thatneither  Water  nor  Air  fucceeded,  the  fpacc 
E'  F  being  void  of  both ,  the- Sr/i/jf' would  be  fufpended 
with  the  force  and  power  of  the  Water  N.  And  though 
this  cannot  be  made ,  yetthe  of  it  may 
conduce  much  for  explicating  the  fecrets  and  myfteries  of 
thtHjdrffiatieh,'  But  why  ought  the  Brafs  to  he  M- 

pended' 


101 


l^pDio&at(cal  Cvpecttnent0»  < 

pended  at  2  ?  foot  from  the  top  f  I  anfwer ,  becaufe  the 
fotentu  of  the  furface  A  N  B ,  is  equal  to  the  f  sndus  of  1 
the  Brafs.  To  evidence  this,confidcr  that  Brafs  is  a  Body  s 
natara/ly  heavier  then  Water ,  I  fhall  fuppofe  ten  times, 
that’s  to  fay,one  inch  of  Brafs  will  counterpoife  ten  inches 
of  Water.  If  this  inequality  be,  then  muft  this  Pillar  of 
Brafs  go  fo  much  farder  down, than  t he  fii  ft  furface  I H  K, 
as  the  one  is  heavier  in  fpecie,  or  naturally,  than  the  other :  ; 
therefore  ft  muft  ,link  2  5,  foot  exadly ;  feing  a  piece  of 
30  inches  high,requires  400  inches  of  Water,  or  25 
foot  to  counterpoife  it :  for  if  one  inch  of  Brafs  require 
ten  inches  of  Water,  then  furely  30  inches  muft  require 
300.  Yet  it  is  no  matter, what  the  thicknefs  be,provided 
it  be  no  higher  than  30  inches. 

To  advance  fome  farder ,  let  us  make  a  fecond  fuppofi- 
tion,  namely  ,  while  the  Brafs  is  thusfufpended  upon  the 
furface  A- N  B,  fuppofe  the  Air  to  come  down,  and  fill  up 
the  imaginary  fpace  E  F ,  then  muft  the  Brafs  be  thruft 
down  as  far  as  the  furfaee  OP,  that’s  34  foot  below  the 
•furface  AND,  and  5p  from  the  top.  The  reafon  of  ft  ' 
is  this,  becaufe  the  weight  of  the  Airfuperadded,  is  equi¬ 
valent  to  the  PrcffiireotaPillar  of  Mercury  29  inc'hes  high, 
and  12  inches  thick  .•  therefore  B>'afs  being  burdened 
wjth  this,  it  muft  go  fo  farder  dovra,  till  it  meet  with  a  fur- 
face, whofe^atir^tw  is  equal  in  weight, to  the f  ondus  of  both, 
.which  is  precifely  59  foot  from  the  top :  for  it  one  inch  of 
Mercury  require  14  of  Water,  then  29  inches  muft  require 
405  inches,  or  34  foot.  In  a  word,it  muft  go  as  farjdOwn, 
as  that  furface,.  that  fuftains  a  Pillar  ot  Water,,  that  would 
counterpoife  in  a  Ballanccj  the  C  D,  and  a  Pillar  of 
Mercury  29  inches  high,  and  l  a  inches  thick,  both  which 
weighs  3  290  pound. 

From 


i^pDjoGattcai  €rpermient0.  m 

From  what  is  faid,  we  Yee  firft,  that  of  two  heavy  bo¬ 
dies  differing  in  weight,  the  lighte.  may  go  farther  down 
than  the  heavier.  This  is  clear,  becaiife  a  flender  Cjlm* 
derol'Uoldj  in  form  ofan  Auow\  halt  an  inch  thick,  and 
28  inches  long^weighing  28  pound  no  matter, though 
the  jufl  weight  of  it  be  not  determined;  will  go  down  3  J 
foot  in  Water,  before  it  meet  with  a  furface,  who^tpoteff- 
ti a  is  equal  in  weight  to  itsownp(7;^<f//^5  for  if  be  1 5 
times  heavier  naturaltj  than  Water,  then  the  faid  Cylin¬ 
der  muft  go  down  before  it  reft,  420  inches,  or  ^5  foot. 
But  a  piece  of  Gold  1 2  inches  long,  and  fix  inches  thick, 
that  perhaps  will  weigh  208  pound,  wdll  fink  no  further 
than  1 5  foot.  And  the  reafon  is,  becaufe  ,  li  one  inch  of 
Gold  require  15  ofVVaterto  counterpoife  it,then  12  muft 
only  require  1 80,  or  1 5  foot.  Note,  that  both  the  bodies 
muft  go  down  Perfondlcularly^  not  as  it  were  Hori^ 
zontdl)  y  with  their  fides  downmoft:  for  it  they  go 
down  after  this  manner,  they  cannot  fink  fo  far.  The 
reafon  of  this  is  alfo  evident,  becaufe  a  heavy  body 
<^oes  fo  far  down,  and  no  further,  till  it  hath  thiuft  as 
much  Water  out  of  its  place,  as  will  counterpoife  it  felf  in 
a  Ballancc.  That’s  to  fay,  if  an  heavy  body  weigh  100 
pound  it  muft  go  no  further  down,  than  after  it  hath 
thruftout  100  pound  of  Water,  But  fo  it  is,  that  a  piece 
of  Gold,  in  form  of  an  Arrow,  going  down  fide-mfe,  or 
with  the  two  ends  parallel  to  the  Horizon,  will  thruft  as 
much  Water  out  of  its  place,  as  will  be  the  weight  of  it 
felf,  before  it  can  go  down  i  y  or  i5  inches  from  the  top : 
becaufe  for  every  inch  it  goes  down  fide-wife,  it  expells  28 
inches  of  Water.  In  going  down  two  inches,  rt  expells  5  5, 
In  going  down  three  inches,  it  expells  845  ^^d  fo  forward^ 
till  it  go  down  ij  inches,  where  it  expells  420  inches: 
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but420  inches  amounts  to  3  5  foot.  Now,  take  a  Cylin¬ 
der  ot  Water  35  foot  high,  and  juft  the  thicknefs  of  the 
.  Cylinder  of  Gold,  which  I  fiippofed  to  be  of  half  an  inch,  j 
and  put  them  in;  a  ballance,  and  you  will  find  the  one  juft  jl 
the  weight  of  the  other.  ,N  either  can  the  piece  of  Gold  ;1 
gofo  far  down  as  before,  if  it  go  down 5  becaufe  , 
for  every  fix  inches  it  is  drowned,  it  expells  a  bulk  of  Wa-  < 
ter,i  2  inches  long,  and  fix  inches  thick ;  therefore  it  muft  ■; 
be  fulpcnded,  before  it.go  beyond  $0  inches,or  feven  foot  j 
and  an  half:  now, if  fix  inches  giveonefbot,^o  inch^will  li 
give ,15 foot:  but  ij  ot  Water  in  hight,  and  fix  inchej 
thick, is  thejuft  weight  of  it  in  a  ballance,  208  pound. 

We  fee  fecondly,  the  broader  and  larger  the  furface  of  a  | 
Fluid  be,  ’tis  the  more  able  and.ftrong  to  fupport  an  heavy  I 
bjurden :  therefore  the  part  of  a  furface  of  W ater  fix  inches  | 
fquare  every  way,  will  carry  afar  greater  weight,  than  a  j 
part  four -inches  fijuare.  Though  a  fiirfaceof  Water  34  ? 
or  3  5  foot  deep,  be  not  able  to  fuftain  a  Cylinder  of  Gold^ 
if  it  exceed  28  or  2p  inches  in  hight,  yet  take  a  Cylinder  j 
of  Gold^  I  o  foot  high,  and  reduce  it,  by  making  it  thick,  j 
er,  to  the  hight  of  2.0  inches,  a  furface  of  Water  little  more 
than  24  foot  deep  will  fuftain  it.  Or  reduce  a  Cylinder  ^ 
10  foot  high,  which  requires  a  furface  more  than  100  foot  : 
deep,  to  a  Cylinder  fix  inches  high,  a  furface  little  more  i 
than  feven  foot  deep  will  fupport  it.  We  fee  thirdly,  the 
reafbn  why  bodies  that  are  Woad  and  large,  moveflowlier  1 
through  Air  and  VVater,  than  bodies  that  are  more  thin^ 
and  (lender,  though  both  be  of  thefame  weight  in  a  bal- 
knee.  For  example,  2.0  pound  of  Lead ,  long  and  (len¬ 
der  like  an  Arrow,  will  go  fooner  to  the  ground  of  a  deep 
VVater,  than  a  piece  of  Lead  of  the  fame  weight,  m  form 
of  a  Platter  or  Bafoii.  The  reafon  is,  becaufe  as  the  body 
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is  broader.  To  it  takes  a  Broader  ^part  6f  a/furfaceji'wliick 
broader  part  is  ftronger  and  abler,  than  a  narrower  part,  an^d 
fo  makes  the  greater  refiftance.  The  fame  is  ^the  reafon, 
why  a  Bullet  fix  inches  in  Diameter^  moves  ilowlier  tho- 
row  the  Air,  fliot  from  a  Cannon,  than  a  Bullet  one  inch 
in  Diameter,  For  the  fame  reafon,  Ships  of  feven  or  eight 
hundred  Tun,  move  far  (lowlier  thorcw  the  Air,  and  Wa¬ 
ter,  than  .Vcffels  of  lefs  burden.  Item,  large  and  big 
Fowls,  as  Eagles  ,  move  ilowlier,  than  Tmall  Birds,  as 
Swallows,  Yea,  of  Fowls  of  the  fame  quantity,  one  may 
move  quicklier  than  another,  as  is  evident  in  long- wing’d 
Hawks ^  as  Falcons^  ’  that  by  the  fliarpnefs  of  their  Wings, 
move  far  more  fpace  in  half  an  hour,  than  Kites,  or  Gofe- 
Hawks,  whofe  wings  are  rounder.  We  fee  fourthly,  that 
there’s  no  body  how  heavy  foever,  but  it  may  be  fupport- 
ed  by  the  furface  of  a  Fluid,  either  in  Air  or  inVVater, 
;I  grant,  theftrongeft  furface  of  Air,  that  can  be  had,  k 
not  able  to  fupport  more  weight,  than  a  Cylinder  of  Gold 
l8  inches  high ;  yet  though  itnvere  as  large,  and  broad,  as 
z  Mill- (lone  ^  if  it  do  not  exceed  the  faid  bight,  the.  Air  is 
able  to  fuftain  it.  For  the  fame  caufe,  if  it  were  poffible 
to  free  a  ill- (lone  oi  the  Air,  that  reftsuponit,  the  Air 
below  would  lift  it  from  the  ground,  and  carry  it  up  many 
fathoms,  even  till  it  came  to  a  furface,  equal  in  power  to 
the  weight  of  the  Scone;  Or,ifaIarge  Mill- (lone wqyg  de- 
raitted  trom  the  top  of  the  Atmofihere^  towards  the  Earthy 
it  could  hardly  touch  the  ground,  being  detained  by  the 
way,  by  a  furface  counterpoifing  it.  Or  if  it  did  touch, 
through  the  fwiftnefs  of  the  motion,  it  would  fiirely, 
it  were,  rebound,  and  be  carried  up  again.  It  is 
alwayes  to  be  remembred,  that  in  fuch  trials,  the  Air  is 
fuppofed  not  to  follow,  or  to  be  united,  after  the  Stone 
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pafleth  thofow.  Now  if  the  Air  be  able  to  do  this ,  far- 
more  the  Water,  that’s  a  body  a  thoufand  times  heavier. , 
We  fee  filthly  the  reafon ,  why.  heavy  bodies  move  fo 
eafilythorow  A-tr,..  and  Water,  namely  becaafe  the  parts 
that  were  divided , ,  by  the  body  that  is  moved ,  are  pre- 
fentlwreunited  j  and  clofed  again,  by  which  means  it  is 
driven  forward,  the  Preffure  upon  the  back,  being  as  much- 
as  the.  PreiTure  before.  If  this  were  not,  nobody  what- 
foever,  would  be  able  to  move  it  felt  one  foot  forward, 
P^r  example  ,  if,  when  a  man  hath-advanced  one  ftep  for¬ 
ward,'  the  Air  did  not  clofe  again  upon  his  back,  the  force 
of  the  Air  upon  his  belly  and  breaft ,  would  not  only  flop 
him,  but  violently  thruft  him  backward.  We  fee  fixthly, 
the  reafon, _  why  the  fame  body  defcends  with  more  diffi¬ 
culty  thorow  Water,  than  Air,  becaufea  furfaceof  Water 
isdar  ilronger,  than  a  furiace  of  Air. .  We  fee  feventhly, , 
that>a  heavy  body  is  never  fufpended  by  a  furface  of 
Water^  or  Air,  in  going  down,  till  once  it  hath  difplaced, . 
as  much  Water  or  Air,  as  will  countcrpoife  it  felf  in  a  bal- 
lance.  This  is  clear  from  the  Brafs  C  D,  that  goes  al- 
wayes  down,  till  ittxpell  its  own  weight  of  Water,  For 
thisoaufe,  if  a  Mill- (lone  were  demittedj  or  fent  down 
from  the  top  of  the  Air  ,  and  never  relied,  tillit  came 
within  40  fathom  of  the  Earthy  then  fo  much  Air ,  as  is  • 
expelled  by  the  defcent,  is  the  juft  weight  of  the  ftone. 
We  fee  eighthly,the  heavier  a  body  be  mturally  ^ihzn  Wa¬ 
ter,  it  goes  the  further  down,  and  the  lighter  it  is,  it  finks 
the  lefs.  For  if  CD  were  of  Gold ,  it  would  go  fur¬ 
ther  down,  than  being  ofBrafs  or  Iron :  _and  if  C  D  were 
a  ftone,  that’s  lighter;» /Ji’fwthan  Brafs,  it  would  not  go » 
fo  far  down.  This  lets  us  know  the  reafon,  why  thicker, 

blacker,  and  heavier  clouds  comes  nearer  to.  the  Earthy 
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than  thinner,  whiter,  and  lighter.  V Ve  fee  ninthly,  thaf 
the  Prefiureot  the  Air  is  determinable,  even  in  itsheigheft 
degree ,  and  feemes  to  be  the  fame  in  all  places  of  the 
world-,  but  the  Preffure  of  the  Water  is  notlo.  The 
reafon^of  the  fiift  part  is,  becaufe  the  Element  of  Air  feenjs 
to  be  of  the  fame  hight  in  all  places ,  and  therefore  we 
may  know  its  outmoft  Preffure,  which  is  juft  equivalent  to 
the  weight  ot  28  or  2p  inches  of  Gold,  or  Nlercury;  But 
becaufe°the  deepnefs  of  the  Sea  is  vpiable,  therefore  the 
Preffure  is  variable  likewife, .  Yet  if  the  exadl  ^deepnefs, 
of  thedeepeft  place  were  known ,  it  were  as  eafie  to  de¬ 
termine  the  greateft  Preffure  of  it ,  as  to  determine  the 
greateft  Preffure  of  the  Air.  We  fee  tenthly,  that  a  verjr 
fmall  weight  added  or  fubtradfed  in  height ,  will  change 
and  alter  the  counterpoife  of  a  Fluid.  Becaufe  if  you  lay 
but  one  ounce  upon  the  top  of  the  ^rafs  at  F,  it  prefently 
fubfides  accordingly :  or  take  one  ounce  from  it, and  it  rifes. 
But  though  never  fo  much  weight  be  added  to  it ,  or  fub» 
traced  from  it  inthicknefs,  no  alteration  follows.  T here- 
fore,  though  this  piece  of  CD,  that’s  now  but  12. 
inches  in  thicknefs,  were  made  24,  by  which  means  the 
weight  would  be  tripled  and  more,  yet  the  fame  forface  A 
N  B  would  fuftainit :  yet ,  add  to  it  in  altitude ,  but  one 
inch ,  and  prefently  it  finks  down  proportionably.  This 

evidently  difcoveriS  the  reafbn,  why  its  as  eafie  for  the  Air, 

to  fupport  a  Cylinder  of  Mercury  3  inches  thick,  as  tofup- 
port  a  Cylinder  half  an  inch  thick :  andwhy  it  cannot  fup¬ 
port  more  in  heightthan  ip  inches,  and  w'hyit  cannot  fup¬ 
port  lefs.  -  Now  the  reafon,  why  a  thicker  Pillar,  is  as  eafi- 
fy  Mpended,  as  a  thinner,  is  this,  becaufe  if  a.  Pillar  of  Mer¬ 
cury  be  thicker,  and  confequently  heavier ,  than  iv  takes  a 
broader ,  and  confequently  a  fttonger  '  fiirface  of  Air  to  reft 
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upon;  ifit'bebut  fleirder ,  arid  fo  but  light,  then  it  takes  a 
leflcrpart  of  a  furface  to  bear  it  up,  and  confequently  a 
weak«’ }  by  which  means  the  Pendus  of  the  one,  is  alwayes 
proportionable  to  the  Potentiaoith^  other.  Is  it  not  as 
eafie  for  a  Pillar  of  ftone ,  6  foot  in  Diameter ,  to  fupport 
another  fix  foot  in  Diameter  y  as  it  is.  for  a  Pillar  one  foot 
in  Diameter,  to  fupport  a  Pillar  one  foot  in  Diameter? 
But  as  a  Pillar  one  foot  in  Diameter ,  cannot  fupport  a  Pil¬ 
lar  6  foot  in  Diameter ,  neither  can  a  furface  of  Air,  one 
.  inch  in  Diameter ,  fupport  a  Pillar  of  Mercury  6  inches  in 
Diameter.  But  why  Ihonld  a  larger  part  of  a  furface  be 
ftronger  than  a  narrower  part  t  I  anfwer,the  one  is  ftronger 
than  the  other, for  that  fame  reafon,  why  a  thicker  Cylin*- 
der  is  heavier  than  a  thinner;  for  what  I  call  flrength  in  a 
furface,  its  nothing  elfe  but  and  what  I  call  - 

in  a  Cylinder,  its  nothing  elfe  but The  fame 
thing  hath  two  namesj  becaufe  the  pillar  of  aFluid  preffeth 
down,  and  the  furface  fupports ;  therefore ,  in  the  one  its  • 
called pndui ,  inthe  other  ptentia.  As  when  two  fcales  • 
.  ■  vctiaequilihrio,  either  this,  or  that  may  be  called  thep»»- 
dtfs%  or  either  this ,  or  that,  may  be  called  the^/'ffr«»rM. . 
Now  I  fay, if  a  part  of  a  furface  four  inches  broad,  have  as  - 
much  weight  or  force  in  it ,  as  a  Pillar  of  Mercury  four 
inches  thick  5  then  furely ,  a  part  of  a  furface  eight  inches 
broad,  muftdiave  as  much  weight  and  force  in  it^  as  a  Pillar 
,  of  Mercury  eight  inches  thick-  But  why  ought  a  furface ,  to 
|;‘  fuccumb,  when  the  Pillar  grows  in  hight,  and  not  to  fail 

when  it  grows  only  in  breadtbf  Anf.  VVhen  it  grows  in ! 
Breadth,  the pndasntv^t  exceeds  theptentia  5  .but  when  ■ 
it'becomes  higher,  then  it '  becomes  heavier.  That’s  to 
fay,’  when  a  Pillar  grows  broader,  there’s  not  one  part  of 

sbefutface  thatfufeiins  it,  more  burdened  than.another 
-  - -  ■  feing' 
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fcing  the  part  eight  inches  broad,  is  no  more  preft  with'  a 
Pillar  eight  inches  thick  •,  than  the  part  four  inches  broad, 
is  preft  with  a  Pillar  four  inches  thick:  as,  eight  ounce  of 
Lead  in  this  Scale,  is  no  more  counterpoifed  with  eight 
ounce  in  the  other  Scale, .  than  four  ounce  in  this  Scale,  is 
counterpoifed  with  four  in  the  other-.  But  when  a  Cylin¬ 
der  grows  in  hight,  the  fondus  exceeds  the  fotentia  5  one 
part  ol  a  furlace  being  more  burdened  than  another.  We 
fee  eleventhly^  thatinalargefurface  of  aFluid,  wherein 
are  many  parts*,  each  part  is  able  to  fuftain  its  own  proper 
burden.  So  a  part  eight  inches  in  Diameter  fupports  a 
pillar  eight  inches  thick  5  and  a  part  four  inches,  fupports 
a  Cylinder  four  inches  thick  5  but  cannot  fupport  a  Pillar 
fix  inches  thick.  But  this  feems  rather  to  flow  from  the 
dijprofortion  of  ^^agnitudesS^in^  a  circular  plain  4  inches 
in  diameter, cannot  receive  a  Bafe  of  a  Pillar  6  inches  in  dia-' 
meter.  But  this  is  certain  from  the  very  nature  of  Fluids, 
that  in  a  deep  VVater,  wherein  may  be  diftinguifhcd  1 00, 
or  1000  diferent  furfaces,  each  one  is  able  to  fupport  his 
own  burden,  and.i\o  more. 


EXPERIMENT  X  1 1 1 

Figure  17,  18,  19^^ 

FOr  making  this  Experiment,  take  tvfof  lain  Bodies  of  ^ 
Brafs,  or  Marble  well  poliflied.  Make  them  of  any 
quantity  ^  but  for  this  prefent  ufe,  let  each  of.  them  be  four 
inches  broad  fquare^wife.  Upon  the  back  part ,  let  each 
one  have  an  handle  about  fix  inches  long,©!  the  fame  metal, 
formed  with  the  plain  it  felf ,  in  the  founding  (if  they  be 
of  Brafs  )  as  is  reprefeated  in  this  Schegatifm^  yvhm 

they,> 
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-they  are  thus  prepared ,  anoint  their  inner- fides  with  oyi 
or  Water,  and  having  thruft  the  one  face  alongft  upon  the 
other, with  all  the  ftrength  you  have,  till  all  the  four  edges 
agree,two whereof  are reprefented by  AB,and  CD, you 
will  find  them  cleave  fo  clofs  together,  as  if  they  were  but 
one  Body.  The  effea  is  this,  that  ordinary  ftrength  will 
not  pull  them  afun  Jer  and  that  under  a  furface  of  W ater, 
a  ftronger  pull  is  required  than  in  the  Air, 

That  we  may  deduce  fome  Hydroflatical  conclufions 
from  this  Experiment ,  let  us  fiippofe  thefe  two  fUin  Bo¬ 
dies  to  be  united  in  the  middle  of  the  VVater  IKPQ^ 
that’s  34  foot  deep,  and  fufpended  by  a  beam  or  long  tree 
T  V  exifting  in  the  Air,  near  the  top  of  the  Water,  by  a 
chord  S  E  pafling  between  the  middle  of  the  beam  ,  and 
the  end  of  the  handle  at  E.  Suppofe  next  a  great  weight 
of  Lead  R,  350  pound,  to  be  appended  to  the  end  of  the 
handle  at  H,  of  the  under  fUin  Body  C  D  N  O,  T his 
done,  laffirmjthat  the  beam  T  V,  neither  fuftains  the  un¬ 
der  fUin  Body  C  D  N  O  GH  ,  nor  the  3.50  pound 
weight  of  Lead  Rjthat  hangs  down  from  the  handle  G  H# 
If  it  beobjedled ,  that  the  beam  fupports  the  upper  flain 
.Body  ABLMFE5  therefore  it  muft  bear  the  weight 
alfo  of  the  under C  D  N  O  G  HjWith  the  weight  R* 
feing  they  are  both  united  together ,  and  cleave  fo  clofs, 
as  if  they  were  but  one  Body.  ,  I  anfwer,  it  fupports  the 
one  unqueftionably  ,  but  not  the  other.  To  explicate 
this  HydroflaticalMy&tiy,  I  muft  aver  three  things  ^  firft, 
that  the  inferior  fUin  is  fupported  by  the  upward  Prefliire 
of  the  lower  VVater  PQNO.^  Secondly,  that  the. 
'  burden  which  the  beam  fuftains ,  is  not  the  weight  of  the 
xxnA^xfUin^  butthe w^eight of  the  34  foot  of  Water  IK 
L  M.  Thirdly ,  that  this  weight  is  exadly  the  weight 
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of  the  inferior  fUin ,  ^ind  Lead  R.  But  is  it  not  more 
eafie  to  fay  ,  that  the  beam  fupports  both  the  fl/um  i  I 
anfwer,  if  I  fay  fo,  I  can  neither  affirm  truth, nor  fpeak  con- 
fequenrially.  But  may  it  not  be  faid,  that  the  inferior 
flaw  is  fuppoi  ted  both  by  the  beam ,  and  the  lower  water 
P  O  <  lanfwer;.  tliis  is  impoffible ;  becaufe  one  and 
the  fame  weight ,  cannot  be  fupported  totally,  by  two  di- 
ftindf  fupporters. 

For  ttiaking  thefe affertlons  evident,  I  muft  fuppofe  the 
fuperior  Water  IK  LM  to  be  34  foot  deep,  and  to 
weighjif  it  were  put  into  a  ballance,400  pound :  and  which 
is  unqueftionable,  that  the  faid  Water  refts  upon  the  back 
of  the  fuperior  flam  L  M..  I  fuppofe  fecondly,  that  the 
lower  Water  P  O  weighs  as  much  ,  and  thrufts  up 
the  inferior  flam  with  as  great  weight  ,  as  the  fuperior 
is  preft  down  with,  by  the  fuperior  Water.  This 
is  evident  from  former  Experiments.  And  lafliy  ,  I  fup¬ 
pofe  each  flam  to  weigh  two  pound ,  and  the  weight  ot 
Lead  R  3  5  o.  It  is  to  be  obferved  here,that  nomiftakc  may 
arife  in  the  calculation  afterwards ,  that  though  it  be  faid, 
this  34  foot  of  Water  weighs  400  pound,  yet  in  it  felf  it 
weighs  but  200 :  but  confidering  the  PrefTure  of  the  Air 
upon  I K, which  is  as  much ,  it  may  be  truly  faid  to  weigh 
400.  T hefe  things  being  premitted,!  fay  the  weight  that 
the  beam  T  V  fuftains,  is  not  the  weight  of  the  inferior 
flam ,  and  the  Lead  R  ,  but  352  pound  of  the  fuperi¬ 
or  VVater  I K  L  M ,  and  confcquenriy ,  that  the  infe¬ 
rior  flain  is  fupported  by  the  lower  VVater  PQNO, 
Thereafon  is,  becaufe  the  lower  VVater  prefleth  up  with 
the  weight  of  48  pound.  It  is  in  it  felf  400  pound :  but ' 
being  burdened  with  352,  it  cannot  thruft  up  with  more  ' 
weight  than  48.  Now,  it  preffing  up  with  48,  muft  eafe 
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the  beam  of  48 ,  and  counterpoife  fo  much  of  the  fupe- 
rior  VVater ,  and  confequently  the  beam  muft  fupport 
only  352  pound  of  it.  But  put  the  cafe  (  you  fayj  the 
weight  R ,  were  130  pound ,  1 60  pound,  or  180  pound, 
would  the  beam  be  lefs  or  more  burdened  with  the  fuperi- 
or  Water  i  I  anCwer,  if  R  be  130  pound, then  the  beam 
fuppofts  only  132  pound  of  the  fuperior  Water  5  for  if 
the  inferior  be  only  burdened  with  130,  the  weight  of  R, 
and  with  two  the  weight  of  the  inferior  fUin^  then  muft 
it  prefs  up  with  368,  and  by  this  means, muft  eafe  the  beam 
of  fo  much,  itfuftaining  132  pound  only.  Accordingto 
this  compting,  when  the  Lead  R  weighs  160  pound,  the 
beamfupports  only  238  pound  of  the  fuperior  Water. 

If  it  weigh  1 80  poundjit  fuftains  2 1 8.  And  if  the  weight 
R  were  taken  away,  the  beam  fupportsno moreof  the 
fuperior  VVater  than  two  pound. 

To  proceed  a  little  further ;  imagine  the  two  Flams  to 
be  drawn  up  1 7  foot  nearer  the  firft  furface  I K,  namely  as 
high  as  Z  W.  This  done,  the  union  breaks  up,  and  they 
prefently  fall  afunder.  Thereafon  is,  becaufe  the  fur- 
face  Z  W  is  notable  to  fupport  352  pound,  but  only  300, 
which  I  prove  thus.  If  68  foot  fuftain  400,  then  ji 
loot  muft  fuftain  300.  I  fay  68,  and  not  34,  becaufe  as 
was  noted,  the  PrelTure  of  the  Aif  upon  the  furface  I K,  ■ 
is  equivalent  to  other  34  foot ;  and  therefore  though 
the  deepnefs  of  this  VVater,  between  I  K  and  L  M  be  but 
34  foot  really,  yet  it  is  68  foot  virtually,  and  inefFeft. 
Imagine  fecondly  the  furface  I K  to  fubfide  1 7  foot,  name¬ 
ly  to  Z  W.  In  this  cafe  the  union  is  broken  alfo,  and  the 
■lower  Flam  falls  from  the  upper.  Thereafon  of  this,  is 
the  fame  with  the  former  5  becaufe  by  what  proportion 
you  diminilli  the  hi^ht  of  the  fuperior  VVater,  by  that 
^  fame 


fame  proportion  you  diminifli  the  upward  Prefliireof  the 
lower  VVater.  Theretore,  if  you  fubtrad  from  the  fu- 
perior  VVater -17  foot,  thatweighs  too  pound, you  fub¬ 
trad  likewift  100  pound  from  the  inferior  Water,  and 
confequently,  youmake  itprefs  up  only  with  joo,  but 
300  is  not  able  to  counterpoife'jyz. 

Let  usfuppofe  thirdly,  the  fuperior  ?/<«/'»,  and  the  fu- 
perior  Watertobe  annihilated  5  then  I  fay  ,  the  Preflure 
and  force  of  the  under  Water  would  thruft  up  the  inferior 
Flain  and  the  weight  R  about  eight  foot  higher  then  X  Y 
and  there  fufpend  them.  ■  Thereafonis,  becaufe  the  fur- 
face  X  Y,  being  able  to  fuftain  400,  and  being  burdened 
only  with  352,  muft  have  the  weight  of  48.  Now 
the  upper  being  taken  away.,  and  the  upper  Water 

alfo,  and  the  empty  fpace  of  both  remaining ,  the  faid 
weight  of  48  pound,  muft  carry  the  under  Phin  as  high  as 
is  faid.  Let  us  fuppofe  fourthly,  the  Preftiire  of  the  Ele¬ 
ment  of  Air,  that  refts  upon  I  K,  to  be  taken  away,  then 
muft  the  two  P/47'»  bodies  be  difunited,.the  inferior  falling 
from  the  fuperior.  Thereafonis,  becaufe  in  this  cafe, 
the  fuperior  Water  would  have  but  the  weight  of  200 
pound,  and  confequently  the  inferior,  would  prefs  up  only 
tvith  as  much ;  but  200  is  notable  to  counterpoife  352,  _ 
-prom  what  is  faid  we  fee  fiift  ,  that  in  all  Fluids  there  is 


an  upward  Preftiire ,  as  well  as  a  downward  ;  and  that  the 
one  is  alwayes  of  equal  force  to  the  other :  becaufe  the  in¬ 
ferior  F/47»  is  prefled. up  with  as  great  force  ,  as  the  fupe¬ 
rior  plain  is  prefl'ed  down  with.  We  fee  fecondly ,  .that 
in  Fluids,  there  is  a  Po7?7/«rand  aP«ff»r/4.  Th^  Potentia 
here  is  the  inferior  Water ,  and  x\\e  Pendus  is  the  fuperi¬ 
or.  Or,  the  350  pound  of  Lead  R,  may  be  called  the 
Itndns^  which  counterpoifeth  xh.Q  Potentia  of  the  fuiface 
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ofVVaterX  Y.  We  fee  thirdly  ,  that  though  the  Pref-  i 
fiire  of  a  Fluid ,  be  not  the  fame  thing  with  the  natural  j 
weight ,  yet  it  is  equivalent  to  it :  becaufe  the  3  5  2  pound 
of  Lead  R  ,  is  fuftaincd  by  the  PrelTure  of  the  inferior  ] 
Water,  which  could  not  be,  unleft  they  were  virtually  ; 
the  fame.  ^  We  fee  fourthly ,  that  there  may  be  as  much  1 
PrefTure  in  one  foot  of  Water,  as  there  is  weight  in  1 00,  or  : 
in  I  poo  foot  j.or  in  i  ooo  fathom, .  For  put  the  cafe,  thefe  ^ 
two  plain  bodies  were  fufpended,  100  fathom  below  the  | 
fUrface  of  the  fea ,  and  within  A  foot  or  two  of  the  ground,  ? 
as  much  weight  would  be  required  to  pull  them  afunderjas  is  j 
the  weight  of  a  pillar  of  Water  100  fathom  high,  and  4  ; 
inches  thick  every  way ,  which  will  be  more  then  3000  | 
pound  weight,*"  befides  the  weight  of  the  Air  above,  that  I 
Will  weigh  200  pound.  This  could  not  be,  unleft  there  j 
were  as  much  Preflure  in  the  loweft  foot  of  this  Water,  j 
that’s  100  fathom  deep,  as  there  is  weight  in  the  whole  i 
Pillar  above.  WeTee  fifthly,  ihtmoxQthQ^otcntia  of  a  i 
furface  is  burdened,  the  more  fenfible  is  the  pondust  | 
becaufe  the  heavier  you  make  the  Lead  R,  that  burdens  ’’ 
the  inferior  Water,  the  more  weight  of  the  fuperior  Wa¬ 
ter  reftsupon  the  Beam,  We  fee  fixthly,  the  more^;^#  -I 
equally  a  body  is  prefied,  the  more  the  PrefTure  is [enfible. 
For  underftanding  this,  confider  that  the  under- face  of  the 
fupeiior  Pte;/,  is  more  and  left  prefled,  according  to  the 
more  and  left  weight  the  Lead  R  is  of:  for  put  the  cafe, 
the  inferior  Vlain  were  taken  away,  the  face  of  the  fuperior 
Tlairiy  would  be  equally  preft  with  the  back 'of  it.  .  Blit 
when  the  inferior  Plain  is  united  to  It,  the  Preffure  of  the 
Water  is  kept  off ;  by  which  means  the  back  is  preft  more 
than  the  face.  Now,  as  the  inferior  Plain  becomes  hea¬ 
vier  and  heavier,  by  making  the  weight  R  more  and  more 

weighty, 
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weighty,  the  lels  and  lefs  is  the  face  of  the  fuperior  Plain 
preft  up.  Hence  it  is,  that^as  this  inequality  of  Preflure 
becomes  greater  and  greater;  fo  the  weight  of  the  fuperi- 
.  or  Water,  affeds  the  Beam  moreand  more.  Or,  if  the 
fuperior  Plain  Were  a  fenfible  body ,  as  Animals  are,  it 
would  find  the  back  of  it  more  and  more  burdened,  accor¬ 
ding  as  the  weight  R,  becomes  heavier  and  heavier.  We 
fee  feventhly,  that  Water  weighs  in  Water  .•  becaufeall 
the  weight  the  Beam  fupports,  is  the  burden  of  the  fupe¬ 
rior  Water,  and  not  the  burden  of  the  inferior  or 

ofthe  weight  R-  It  fupports  the  weight  alfo  of  the  fupe. 
rior  Plain,  but  this  is  not  confiderable,  T  his  is  only  to  be 
underflood,  when  the  PrefTure  is  unequal ;  for  it  the  up¬ 
per  Plain  were  as  much  preft  up,  as  it’s  preft  down,  the 
weight  ofthe  fuperior  VVater  would  not  be  found  by  the 
■  Beam.  We  fee  eighthly,  that  the  higher  a  furface  be,  ic 
is  the  weaker ;  and  the  lower  it  be,  it  is  the  ftronger :  be- 
caufe  when  the  two  plain  bodies  are  pulled  up,i  7  foot,they 
fallafunder.  We  fee  ninthly,  the  vanity  of  the  common 
n  opinion,  that  maintains  two  bodies  to.  cleave  clofs  to¬ 

gether  for  fear  of  vacuity  ;  and  that  neither  Humane  nor 
ftrength  is  able  to  break  this  union,  without  the 
rupture  and  fradiure  of  them  both. 

It  may  be  enquired,  upon  fuppofition,  that  the  inferior 
;  flain  had  four  holes  cut  thorow  the  middle,  fquafe-wife, 
i  as  ABCD  in  the  1 8  Figure ,  what  Phenomena  would 
follow  ?  Before  I  anfwer,confider  that  this  Figure  repre- 
fents  the  inner  face  of  the  Brafs- plate  C  D  N  O,  ofthe 
17  Figure,  which  as  was  fuppofed,  is  four  inches  from  fide 
to  fide,and  confequently  contains  1 6  fquare  inches.  Now, 
imagine  the  under  flain  C  D  N  O  ,  while  it  is  united  to 
the  upperraoft,  to  havefour  fquare  inches  cutted  out  of  it, 

‘  Pi  as 
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as  ABC  D.  Thefe  things  being  rightly  conceived,  and'  1- 
underftood,  I  fay,  when  the  faid  holes  are  cutted  thorow^- 
the  beam  T  V,  that  now  fuftains  550  pound,  (hall  by  this-  ^ 
means,  only  fuftain  2 pound.  To  make  this  evident,  |1 
confider  that  the  under  ^as  was  faid_}  contains  iS 
fquare  inches. .  Next, that  the  top  of  the  inferior  Water' 
upon  which  the  refts, contains  as  many, and  that  every- 

inch  of  the  Water  weighs  2  y  pound ,  feing  the  whole,  as'  | 
was  fuppofed  before,  weighs  400'pound.  Now,  I  fay, the-  a 
beammuft  fupport  only  2  50  pound  of  the  Water  I K  L  Mj.  .| 
becaufe,  thefe  holes  being  made ,  the  top  of  the  inferior- 1 
Water  comes  through  them, and  prefTeth  up  the  face  of  the '  | 
fuperior  plain  with  100  pound,  and  fo  eafeth  the  beam  of'  ,3 
fomuch,  I  affirm  next,  that  though  the  inferior  Water' | 
N  O  P  C^be  in  it  felf  4od-pound  ,  and  consequently  able-  1 
to  fupport  the  inferior  plain  >  with  the  weight  R,  albeit  4 
they  weighed  fo  much ,  yefthe  faid  holes  being  cut  out,  | 

itisnot-abletofupportmoreburdenthan-joo.  Therea- 

fonts,  becaufe  of  16  parts  that  did  a6fually  bear  up  be- 
fore, there  are  only  1 2  now  that  fuftains.  And  every  one*  ^ 
of  thefe  twelve ,  being  but  able  to  fupport  25  pound,  it- 
.  neceffarily  follows ,  that  thegreateft  weight  they  are  able  ^ 
tofuftain,  is  300  pound.  I  affirm  thirdly,  that  if  2  fifth- 1 
hole  were  cut  through,  the  under  flairs  would  1^11  from  the 
upper  5  becaufe  in  this  cafe ,  the  inferior  Water  is  not  able 
to  fupport  3  50  pound  as  before ,  feing  of  1 6  parts  ,*  there 
are  five  wanting  ^and  eleven  reniaining,cannot  (uppot  t  more 
weight  than  275  pound,  Moe  queftions  of  this  kind  mighr  - 
be  propofed  5  as  firfti  what  would  come  to  pafs,  if  the 
the  upper  p/4/;?  had  as  many  holes  cut  through  it,'  anfwer- 
ing  to  the  four  of  the  nether  e  Secondly,  what  would  fol* 
'W|ii  th  e  oether  were  intkep  and  four  bored  through 
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the  upper  ?  But  I  fhall  fuperfade,  and  leave  thefe  to  be 
gathered  by  the  judicious  Reader, 

Brom-tbis  Experiment  we  fee  firft,  that  the  broader  and 
lamella  furface  of  a  Fluid  be,  it’s  the  more  able  tofuftain  a 
burden  and  the  nanower  it  be,  ’tis  the  lefs  able.  Second¬ 
ly,  that  each  part  of  a  furface,  is  able  to  fuftainfo  much 

weight,  and  no  more,  and  no  lefs. 

Before  I  put  a  clofe  to  this  Experiment,  it  will  be  need¬ 
ful' to  anfwer  an  objedion,  propofed  by  DoSlor  More  in  his 
Arstidote  againfi  Atheifm ,  againtt  the  Preffure  of  the  Air, 
which  in  elfedt  militats  ^  by  parity  of  reafon  ,  againft  the, 
prelTureofthe  VVaterlikewife.  He  argues  thus.  If  the 
Air  werelndowed  with  fo  much  Preffure,  as  is  commonly 
affirmed,  then  it  ought  to  comprefs,fqueez,or  ftrain  toge- 
ther,anyfoftbodythatitenvirons,  aSjV.^.  Butter.  Put 

the  cafe  then, there  were  a  piece  of  Better,  four  inches  broad 
every  way,  and  one  inch  thick  ,  containing  i(5  fquare 
inches,  upon  every  fide  j  as  may  be  repreferttcd  by  the 
Figure  19.  In  this  cafe,  there  is  a  far  greater  Preffure, 
upon  the  two  faces,  than  upon  the  four  edges  ?  and  there¬ 
fore  it  ought  to  be  compreft,  and  ftrained  together,  to 
thethinnefsofafheet  ofPaper.  -  For  anfwer,  let  us  fup- 
pofe  the  piece  of  Batter.,  to  be  30  or  40  foot  below  the 
furface  of  a  Water,  where  it  ought  to  fuffer  far  more  Pref- 
fare  than  above  in  the  Air.  Next,- that  it  lies 
tal  y  with  'one  face  upward ,  and  the  other  downward, 
Thndly,'  that  the  upper  face  fupports  a  Pillar  of  Water 
aoo  pound  weight,  and confequently,  that  the  under  face 
is  preft  upwith  as  much.  And' laftly,-'that  every  edge  is 
burdened  with  50.  It  may  be  reprefented,  with  the  help^ 
of  the  fancy,  in  the  19  Figure,  where  AB  is  a  piece  of 
inches  fquare,  aad  one  inch  thickj^^  Only  cake 
■  ■  ~  notice. 
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notice,  that  nothing  here  is  reprefented  to  the  fight,  fave 
one  of  the  four  edges,  namely  A  B ;  the  other  three ,  and 
the  two  faces  being  left  to  the  fancy  :  Yet,  the  upper  face 
may  be  reprefented  by  F  H  K  M ,  and  the  under  by  N  O 
Tnefe  things  being  rightly  underftood ,  it  is  won¬ 
dered,  why  the  two  great  and  heavy  Pillars  of  Water,  the, 
one  EGILFHKM,  that  preffeth  downward  ,  and  the 
other  NOPQRSTVj  that  preffeth  upward ,  do  not 
ftrain  together  the  fides  of  the  Butter ;  feing  the  Prefliire 
of  the  Water  B  C  ,  and  the.  Preffure  of  the  Water 
DA,  are  far  inferior  to  them  for  ftrength,  even  by  as 
much  difference,  as  four  exceeds  one.  Though  this  ob- 
jetaion  feem  fomewhat ,  yet  it  is  really  nothing,  which 
I  make  evident  after  this  manner.  Fiift,  I  grant  that 
the  upper  face  FHKM  is  burdened,  with  200 pound, 
and  the  nether  face  N  O  P  with  as  much.  Secondly, 
that  the  edge  B,  is  only  burdened,  with  5  o'pound,  as  is  the 
edge  A.  The  other  two  edges,  fuftains  each  one,  as 
much.  Secondly,  though  this  be,  yet  I  affirm  the  two 
,  fides  to  be  no  mote  burdened ,  than  the  edges :  that’s 
to  fay,-  the  Preffure  upon  the  fides,  is  equal  to  the  Pref¬ 
fure  upon  the  edges,  which  I  prove  thus.  The  Preffure 
upon  the  part  M,  is  equal  to  the  Preffure  upon  the  part  K, 
but  the  Preffure  upon  the  edge  B ,  is'  equal  to  the  Preffure 
'  upon  the  part  M  :  therefore  the  Preffure  upon  B,  is  equal 
to  the  Preffure  upon  K.  T he  major  Propofition  is  evident, 
becaufe  the  Pillar  of  Water  LM,  is  of  the  fame  weight, 
with  the  pillar  of  Water  IK.  The  Minor  is  alfo  evident, 
becaufe,  the  Pillar  B  C,  is  of  the  fame  weight,  with  the 
Pillar  L  M.  Now,  if  the  Preffure  upon  the  edge  B,  be 
equal  to  the  Preffure  upon  M  and  K,  it  muft  be  likewife 
equal  to  the  Preffure  upon  H  and  F.  If  this  be,  then  the 


i^pcioftatical  €]cpe«mcntsf*  119 

edge  of  the  Buner  muft  be  no  more  preft,  than  the  fide 
F  H  K  M  :  therefore  the  Water  B  C,  can  no  more  yeeld 
to  the  Water  EFGHIKLM,  and  fuffer  the  Buner  to 
be  fqueezed  out  at  B,  than  the  VVater  L  M,  can  yeeld  to 
the  VVater  E  F  G  H I  K  ,  and  fuffer  the  Butter  to  be 
fqueezed  out  irt  M.  If  any  man  fliall  infift  and  fay,  that 
the  upper  face  bears  the  weight  of  four  Pillars ,  which 
weighs  400  pound  5  but  the  edge  B  is  only  burdened  with 
50;  therefore  50  ought  to  yeeld  to  400.  I  anfwer,  ac¬ 
cording  to  the  2p  Theorem,  namely ,  thuat/jkker  Pillar 
of  a  Fluid  is  not  able  to  prefs  ^  or  move  ajlertderer  ,  unlefs 
there  be  an  unequal  Prsffure,  therefore  the  thick  Pillar, 
that  prefleth  the  face^  cannot  move  the  {lender  Pillaig  that 
preflech  the  edge;  but  there  is  here  no  unequal  Preffure,, 
feing  the  Water  X  Y  Z  V  ,  is, of  the  fame  highc  with  the 
four  Pillars  that  refts  upon  the  face  of  the  Butter,  T  grant, 
if  the  faid  Water  were  not  fo  high,  as  the  other  is,  by  the 
one  half  5  then  furely  the  would  be  fqueezed  out  at 
B  5  becaufe  the  fhorter  a  Pillar  be,  the  lefs  Preffure  is  in  the 
furface  under  it  5  therefore,  there  muft  be  lefs  Preffure,  ac¬ 
cording  to  that  fuppofition  in  theWater  B  C,then  now  is. 
Or  put  the  cafe,  the  Pillar  IK  were  fhorter  then  GH,  or 
L  M,  the  fame  effevS  would  follow  ,  namely,  a  fqueezing 
out  of  the  Butter  from  K,  Or,  let  us  fuppofe  the  Pillar  I 
K,  to  be  higher  thanG  HorLM,  In  fuch  a  cafe,  the 
weight  of  the  faid  Pillar  would  prefs  through  the  Butter. 

From  what  is  faid  ,  we  fhall  only  inferr  this  conclufion, 
that  equality  of  hight  between  Pillars  of  a  Fluid  makes  e- 
qual  Preffure,  and  inequality  of  hight  makes  unequal  Pref¬ 
fure.  T herefore  ’tis  no  matter ,  whether  they  be  grofs  or 
fmall ,  thick  or  {lender ,  provided  they  be  all  of  the 
fame  Altitude, 

EXPE- 
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-Figure  20, 

THis  Schematifm  reprefeats  a  Veffel  full  of  Water 
8  foot  deep.  E*F  is  a  Glafs-Pipe,  open  at  both 
cnds.about  p  foot  highland  one  inch  in  Diameter.  ABC 
jb  is  a  Veffel  of  Glafs^or  of  any  other  metal,  thorow  whofc 

orifice  above,  the  faid  pipe  comes  down.  BHI  is  a  Pipe 
going  out  from  the  faid  Veflel,  crooked  with  a  light  angle 
at  H  ,  that  the  orifice  1  may  look  upwards.  That  fomc 
Hidroflatical  conclulions  may  be  inferred  from  this  Expe¬ 
riment,  fill  the  lower  Veffel  ABCD  With  Quick,  filver 
almoft  *,  then  pour  in  as  much  Water  above  it  , 
fill  the  fpace  AB  H,  leaving  from  H  to  I  full  of  Air.  - 
Next ,  thruft  down  the  orifice  of  the  Pipe  E ,  below  the 
faid  Water  and  Mercury,  till  it  reft  upon  the  bottom  C  D, 
Laftly,  flop  well  with  cement  the  paffage  of  the  lower 
Veffel ,  through  which  the  Pipe  came  down,  that  neither 
Air  nor  Water  may  go  out,  or  come  in.  Thefe  things 
being  done,  let  down  this  Engine  to  xhQ  bottom  oi  the 
large  Vcflel,  which,  as  was  noted,  is  full  of  VVater  from 
MN  to  KL,  8  foot,  and  you  will  find  the  Mercury 
to  rife  in  the  Pipe  from  A  B  to  G ,  6  inches ,  and  more* 

T he  reafon  is,  becaufe  there  is  a  Pillar  of  V  V ater  K  I,  that 
enters  the  orifice  1,  and  preffeth  down  the  Air,  from  I  to 
P,  3  inches,  which  before  was  6 ,  This  Air  being  fo  bur¬ 
dened  •  inftantly  prefleth  forward  the  VVater  MBA: 
and  this  prelfing  thefurfaceoftheftagnant  Mercujy  AB, 
caufes  the  liquor  runup  the  Pipe  from  A  B  to  G ,  6  inches: 
The  reafon,  why  it  rifeth  6  inches,  is  this:  between  the 

furface  of  the  ftagnant  Mercury  A  B ,  and  the-top  of  the 

^  '  water 
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Water  L  O  K ,  are  84  inches.  Now  Water  being  14 
times  naturally  lighter  then  Mercury  ,  there  muft  be  14 
inches  of  Water ,  required  for  fuftaining  one  inch  of  Mer¬ 
cury,  and  confequently  84,  for  fupporting  6.  Fora 
fecond  trial ,  lift  up  the  whole  Engine  to  the  top  of  the 
Water ,  and  you  will  find  the  6  inches  of  Mercury  B  G 
link  down,  and  become  no  higher  within  the  Pipe,  than 
the  furface  of  the  ftagnant  Mercury  AB  without.  The 
reafon  is ,  becaufe  by  coming  up  above  the  Water ,  the 
PrelTure  of  the  Water  KI,  is  taken  away  from  the  orifice 
I ,  by  which  means  the  compreft  Air  H  P  5  extending  it 
felf  to  I ,  liberats  the  Water  A  B  H  of  the  Preflure  it  had, 
and  this  freeth  the  Mercury  of  its  Preflure,  and  fo  the  6 
inches  falls  down.  For  a  third  trial,  flop  clofely  the  ori¬ 
fice  I ,  and  let  all  dowm  as  before.  In  this  cafe  ,  you 
will  find  no  afeent  of  Mercury  from  B  to  G:  be¬ 
caufe  the  Water  K  I  cannot  have  accefs  to  thruft 
down  the  Air  from  I  to  P  ,  as  formerly. 

Feu* a  fourth,  open  the  faid  orifice  I,while  the  Engine  is 
bel0w  the  Water,  and  you  will  find  the  Mercury  rife  from 
B  to  G :  becaufe  the  Pillar  of  Water  K  I,  hath  now  accefs 
to  prefs.  For  a  fifth  tri^,fl:op  the  orifice  I,  and  bring  up 
all  to  the  top ,  and  you  will  find  the  fix  inches  of  Mercury 
BG  fuipended  ,  as  if  the  were  under  the  Water^ 

The  reafon  is^becaufe  the  flopping  of  the  orifice,  keepsthe 
inclofed  Air  P  H,  under  the  fame. degree  of  Preflure  it 
obtained  from  the  Water  K  I.  Forafixth  proof,  open 
the  fame  orifice  I,  while  the  Engine  is  above  the  Wa¬ 
ter  ,  and  you  will  find  the  fix  inches  of  Mercury  fall  down, 
becaufe  the  imprifoned  Air  H  P,  obtains  now  its  liberty  ^ 
and  expanding  it  felf  from  H  to  I,  eafes  the  Water  BH 
of  the  burden  it  was  under.  For  a  feventh,  pour  in  14 

CL  inches 
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inches  of  Water  at  the  orifice  F ,  t*!  « jeft  upon  the  top^ 
of  the  Mercury  at  G,.  and  you  wdl  find  one  inch  fall 
down.  Pour  in  as  much’,  and  two  inches  fa  ls  down.  In 
a  word?  pour  in  as  much  Water  jaswdl  fill  the  Pipe  to^O,, 
and  you.  will  find  the  whole  fix  inches  fall  dowii,^ 
feafon  isy  becaufe  the  Water  K  I>  is  not  able  to  fuftain^ 
both  the  fix  inches  of  Mercury  and  the  Wat^,  that  $ 
poured  in'i  any  one  of  them  being  able  and  fufticient  to 
counterpoife  it'  For  an  eighth  trial ,  empty  tae  Pipe  of 
the  faid  Water ,  and  after  the  Mercury  is  afcended  from 
A  B  to  Gu-  as  formerly  ,  fuck  out  the  whole  Air  between  ■ 
G  and  Fv  and  you  will  find  the  Mercury  to  rife  from  G  to 
R  ap  inches.  .  The  reafon  of  this  ds  evident  . from  the 
Pillar  of  Air  S  K  ,  that  refts  upon  the  top  of  the  Pillar  of 
Water  KI:  for  by  fucking  out  the  faidAir,  you  take, 
away  the  pandas  or  weight,  thatcounterpoifed  the  weight 
of  the  Pillar  S  K  ,  therefore  it  finding  its  counterpoife 
removed,  prefently  caufeth  the  Water  KI,  to  enter 
farde'r  within  the  crooked  Pipe ,  till  it  hath  preft  up  the 
liquor  to  R.  For  a  ninth  trial,  take  the  fix  inches  of 
Mercury  B  G,  and  put  them  into  the  fcale  ofa  ballance  5 
then  take  as  much  Water ,  as  will  fill  the  Tub  between 
A  B  and  O,  and  put  it  into  the  other  fcale,  and  you 
■will  find  a  moft  exaft  counterballance  between  them. 
The  reafon  is,  becaufe  if  the  Water  KH,  ora  PiUr  of 
that  hight ,  be  able  to  raife  and  counterpoife  the  Mercury 
B  Gi  then  muft  as  niuch  Water,  as  fills  the  Pipe 
betwen  B  and  O,  be  the  juft  weight  of  it.  The  reafon  of 
this  confequence  is ,  becaufe  thefe  two  Watereare  of  the 
fame  weight  :  therefore,  if  the  one  be  the  juft  weight  0 
it  j  the  other  muft  be  fo  too.  If  it  be  faid,  that  the 
Water,  that  fills  the  pipe  between  B  -and  O,  is  tar 
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thicker,  then  the  Water  KHj  therefore  they  cannot  be 
both  of  one  weight,  I  anfwer,  equality  of  altitude,  in  this 
Sdlartce  of  Nature^  is  equality  of  might  :  therefore, 
feing  the  one  Water,  is  as  high  as  the  other,  theymuft 
be  both  of  one  weight.  If  it  be  faid ,  that  a  pillar  of 
Water  between  K  and  H  ,  cannot  counterpoife  the  fix 
inches  of  Mercury  BG,  both  being  putinto  aballance  .* 
and  the  reafon  is,  becaufe  the  one  is  thicker  than  the  other. 
I  anfwer .  this  only  proves  that  two  Pillars  differing  in 
weight  in  the  Libra  or  Artificial  Ballance,  may  be  of  one 
weight  in  the  Natural  Ballance :  becaufe  in  the  Artificial 
Ballance,  bodies  counterpoife  one  another ,  according  to 
all  their  dimenfions ,  but  in  the  Natural  Ballance,  fuch  as 
this  Engine  is ,  Fluids  counterpoife  one  another ,  accord¬ 
ing  to  their  altitude  only. 

From  the  firft  trial,  ‘we  conclude  firftj  that  Water 
even  in  its  own  place  gravitate  and  weighty  Becaufe  this 
Water  by  its  Preffute,  de  faUt  thrufts  up  6  inches  of 
M ercury .  W e  fee  in  the  next  place  ,  that  the  Preffure  of 
a  Fluid,  is  as  eafily  communicated  Horizontally,  as  Perpen¬ 
dicularly-,  becaufe  the  Preffure  runs  alongft  from .  H  to  B. 
We  fee  thirdly ,  that  Fluids ,  may  have  as  much  Preffure 
begotten  in  them,  even  while  they  are  environed,  about 
clofely  whhfolid  bodies,  whereby  the  fuperior Prefliire, 
immediatly  and  diredfly  by  perpendicular  lines  is  keeped 
off,  as  if  they  were  immediatly  under  the  Preffure :  becaufe 
the  Mercury  A  B  C  D ,  is  as  much  burdened  with  the 
.Pi  effure ,  that  comes  from  H ,  as  if  the  upper  part  of  the 
V  tffel  A  B,  were  open  to  let  in  the  fuperior  Preffure,  by 
perpendicular  lines.TheAir  then  under  the  roof  of  a  houle, 
is  under  as  great  a  Benfil  and  Preffure,  as  the  Air  withour, 
that’s  diredly  under  the  Preffure  of  the  Atmofphere, 

Q.a  VVe 
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Wefee  {6urthly,  that  the  Preffureof  a  Fluid;  may  be  as  v 
eafily  communicated  thorow  the  parts  of  Heterogeneous 
Fluids;  as  thorow  the  parts  of  Homogeneous  i,  becaufe  the  ' 
PrefTure ot the  Water  KI,  is  as  eafily  communicated 
thorow  the  Air  PH,  thorowthe  Water  H  B;  and  tho- 
row^tlie  ftagnant  Mercujy  F3  D  to  the  orifice  E  ,  as  if 
nothing  interveened  but  VVater.  VVe  fee  fifthly,  that 
Mercury  can  fufFer  a  PrefTure  ,  as  well  as  VVater  orAir- 
becaufe  the  fix  inches  cannot  rife  from  B  to  G ,  unlefs  tho 
ftagnant  Mercury  A  BCD  were  comprefsed^  even  in  ^ 
all  the  parts  of  it, 

From  the  fecond  trial  i  we  fee ,  that  there  cannot  be*a 
in  a  Fluid  5  unlefs  there  be  a  tocounter- 

poife  iu  for  when,  you  take  away  theW^ter  RI,  by 
lifting  up  the  Engine  to  the  topofthe  Water ,  theMer-' 
,  cury  B  G  prefently  falls  down.  From  the  third  trial,  we 
conclude,  that  the  PrefTure  of  a  Fluid,  cannot  Becommir- 
nicated  thorow  folid  Bodies  :  for  when  t\\Q' Engine  \s 
drowned  below  the  Water  3  with  the  orifice  I,  flopped,’ 
no  afcent  of  Mercury  follows.  We  conclude  from  the 
.  fourth  trial ,  that  it  is  impoffible  for  two  Fluids  to  coun- 
terpoife  one  another,  unlefs  they  htin  Equilibri(r^  becaufe 
the  Water  K  I  cannot fuflain  the  Mercury  B  G  ,  unlefs 
it  be  of  the  fame  weight,  Fromthe  fifth, we  conclude,  that 
a  Fluid  may  be  keepcd  under  the  fame  degree  of  compref- 
lion  ,  after  the  fuperior  weight  that  begat  it ,  is  taken 
away  :  for  after  the  Engine  is  brought  above  the  Water, 
with  the  orifice  I  flopped  ,  the  Mercury  B  G  is  flill  fuf- 
pended,  even  by  vertueof  the  PrefTure,  that’s  in  the  flag- 
nant  Mercury.  This  tells  us  ,  thatafphereofglafsfullof 
Air,  may  retain  its  even  though  the  whole  Elc- 

.snentof  Air,  that  begat  it,  were  deflroycd,  From  the 
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fixth  we  gather,  thafaFluid  caftnot  abide  under  Prcffure, 
when  the  biirden  is  taken  away  that  begat  it ,  or  that  keep> 
ed  it  under  PrefI lire ;  for  by  opening  the  orifice  I,  the 
Air  P  H  extends  it  felf :  and  fo  are  the  Water ,  and  Mer¬ 
cury  within  the  Vefiel  freed  of  their  PrefTure  likewife. 
We  gather  from  the  feventh  frialj  that  in  the  Bdlmceoi 
one  Scale  cannot  be  more  burdened  then  another; 
or  that  two  Fluids  cannot  counterpoife  one  another ,  un- 
lefs  they  be  in  equilibrio  :  for  when  yoU'  pour  in  14 
inches  of  Water^  upon  the  top  of  the  Mercury  at  G,  they 
thiuft  down  one  inch,  that  there  may  be  a  juft 
^/^Wjbetween  them^and  the  oppofite  weight  K 1.  We  ga* 
ther  from  the  eighth  trial,  which  was  obferved  before  5 
firftjthat  there  cannot  be  a  Potent ia  in  a  Fluid,  unlefs  there 
be  a  Pondus  to  counterpoife  it  .*  for  when  you  fuck  out  the 
Air  G  O  ,  which  was  the  Pondus ,  that  countcrpoifed  the 
Air  S  K  3  this  prefently  in  ftead  of  it,  raifeth  29  inches  of 
Mercury  from  GtoR,  Wefee  fecondly,  thatonepil- 
lar  of  Air  can  counterpoife  another ,  Fluids'of  diverfe  kinds 
interveening :  becaufe  the  Air  S  K>  counterpoifes  the  Air 
within  the  Pipe  G  the  Water  K  P  firft  interveening; 
the  Air  P  H  next  interveening,  and  the  ftagnant ,  and 
fufpended  Mercury  interveening  alfo.  We  fee  thirdly  from 
this  eighth  trial,  that  the  PrefTure  of  the  Jtmofpbere^  may 
be  communicated  thorow  diverfe  kinds  of  Fluids,  without 
the  leaft  diminution  of  its  weight:  becaufe  the  weight  of 
the  Pillar  of  Air  SK,  is  communicated,  and  fent  down 
thorow  the  Water  K  I,  thorow  the  Air  P  H,  thorow  the 
Water  H  B,  thorow  the  ftagnant  Mercury  B-  D,*  and  up 
thorow  the  fufpended  Mercury  B  G till  it  fufpend  the 
ipdnches  between  G  and  R,  which  is  the  juft  counter- 
ballance  of  it,  We  fee  moreover,  that  Fluids  counter- 
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poife  one  another,  according  to  altitude  only,  and  no.c 
according  to  thickne[s  and  breadth  5  by  comparing  the  Wa¬ 
ter  K I5  that’s  but  half  an  inch  thick,  to  the  Mercury  B  G, 
that’s  a  whole  inch  thick.  We  fee  from  the  laft  trial,  that 
when  a  Fluid  is  neceflStated  ,  to  counterpoife  a  'Fluid  of 
another  kind,  in  ftead  of  a  Fluid  of  its  own  kind,  it  fuftains 
no  more  of  it,  than  what  is  the  juft  weight  of  the  Fluid  of 
its  own  kind,  becaufe  the  VVater  K  I,  being  under  a 
neceflity  tP  counterpoife  the  Mercury  B  G,  in  ftead  of  fo 
much  VVater  as  would  fill  the  T ub,  it  fuftains  no  more  of 
it,  than  the  iuft  weight  of  fo-  much  Water,  as  is  faid, 
Wefeefccondly,  that  when  two  Fluids  of  divers  kinds, 
do  counterpoife  one  another,  that  which  is  heavieft  in 
Jpeci}^  hath alwayes the fhorteft  Cylinder.  Next,  that 
the  difference  between  their  altitudes,  is  moft  exadlly  ac¬ 
cording  to  the  difference  between  their  natural  weights, 
therefore  B  G  is  14  times  lower  than  B  O  5  becaufe  Mer- 
cury  is  14  times  heavier  than  VVater.  We  fee  moreover,  ' 
that  though  two  Cylinders  of  a  Fluid,  can  counterpoife 
one  another  in  the  Natural  Ballance^  fuch  as  this  Engine 
is,  yet  they  will  not  do  it  in  the  Artificial  Ballance:  be¬ 
caufe  though  B  G  counterpoife  K  I  in  this  Ballance,  yet  in 
a  pair  of  Scales,  the  Mercury  will  be  as  heavy  again  as  the 
Water,  We  fee  laftly,  that  notwithftanding  of  this, 
yet  fuch  a  thing  may  be  5'  for  if  the  orifice  I,  were  made  as 
wide  as  the  orifice  F,that  the  Cylinder  KI  might.be  equal 
to  the  Mercury  B  G  in  thicknefs,  then  furely  the  one 
would  counterpoife  the  other  in  the  Libra  or  Artifi^^ 
cial  Ballance. 
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EXPERIMENT  XV- 

Figure  21. 

THisSchematifm  repreientsa  Water  72  foot  deep,  as 
C  D  A  B,  together  with  a  crooked  Pipe  ofglafs  I N 
Hjthe  one  half  whereof  is  IP,  5  5  inches  high, and  one  inch 
wide,  the  other  half  is  P  N  R  H,  ofa  far  narrower  diame¬ 
ter,  with  an  orifice  H.  There  is  alfo  an  orifice  at  L,  with 
a  neck,  about  which  is  knit  a  Imall  chord  M  L,  for  letting 
down  this  Engine  to  the  bottom  of  the  VVater  A  B.  For 
trials  caufe ,  fill  the  wide  glafs  with  Mercury  from  P  to  K, 
and  you  will  find  it  rife  in  the  narrow  Pipe ,  as  high  as  the 
orifice  H;  T his  being  (Tone ,  clofe  hermetically ,  or  with 
good  cement  the  orifice  L  5  then  by  help  of  this  chord, 
let  all  go  down  from  the  furface  C  D,  till  it  be  exaiftly  17 
foot  from  the  top  ,  and  you  will  find  the  Mercury  thruft 
down  in  the  narrow  Pipe,  from  H  to  R,  14  inches  and  an 
half.  Let  it  down  next,  asmuch,and  the  Mercury  will  be 
yet  further  thruft  down,  namely  from  R  to  N,  the  part  H 
RN  being  full  of  Water.  For  underftanding  the  reafon 
of  this,  confider  that  between  N  and  E  ,  arc  34  foot  •  for 
fo  high  is  the  {lender  Pillar  of  Water,  that  comes  from  the 
top, and  entring  the  orifice  H,comes  down  thorow  the  Pipe 
to  N. Confider  next, that  between  the  faid  Pillar  of  Water, 
and  the  Mercury  N  P  K,  there  is  a  counterpoife :  but  this 
counterpoife  cannot  be ,  unlefs  the  Pillar  of  Water  be  34 
foOt high ,  feing between  N  and Kare  2p inches  of  Mer¬ 
cury  5  for  each  inch  thereof  requires  14  of  Water.  Upon 
this  account  it  is,  t  ha  t  when  the  glafs  is  1 7  foot-drowned,  1 4 
inches  and  an  half  are  thruft  down  from  H  to  R,  If  it  be 
©hyedfed,  that  the  Prejjitre  and  of  the  inclofed  Air 
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IK  5  is  equivalent  to  the  weight  of  other  2p  inches ;  and 
therefore  the  Pillar  of  Water  E  H  R  N ,  muft  be  58  foot 
high, before  a  counterpoife  can  happen.  I  anfwer,’tis  true 
that’s  faid,  but  you  do  not  confider,  that  there  is  a  Pillar  of 
Air  ,F  E,  refting  upon  the  top  of  the  Pillar  of  Water,  that 
•mahcs  a  compenfation  exadf ly.  T o  fpeak  then  truely  and 
really,  the.zp  inches  of  Mercury  N  P  K,  have  the  weight 
of  5 8  inches  j  and  the34footof  WaterEH R  N  ,  have 
the  weight  of  58  foot, 

;For  a  third  triayet  down  the  glafs  5  foot  further, an  J  you 
wdl-find  theWater  pierce  up  thorow  the  thick  Cylinder  of 
Metcury  PK  ,  and  reft  upon  the  top  K,  Theonly  diffi¬ 
culty  is  to  determine,  how  much  will  fpring  up  before  the 
motion  of  it  ccafe  i  ’Tis  evident,  that  the  Water  will  af- 
cend,  becaufe  coming  to  the  Bafe  of  a  thick  and  grofs  Cy¬ 
linder,  that  it  cannot  intirely  lift,  it  muft  pierce  thorow  it, 
feing  the  force  of  fiich  a  Pillar  of  Water ,  is  now  much 
ftronger,  than  the  Mercury.:  for  in  effcd ,  theglafs  being 
drowned  5  foot  further,  the  Pillar  that  comes  down  thorow 
the.flender  Pipe,  hath  the  juft  weight  of  34  inches  of  Mer¬ 
cury  :  but  2.p  cannot  refift  34:  therefore  the  Water  not 
being  .able  to  lift  it ,  by  reafon  of  the  difproportion  that’s 
between  the  thicknefs  of  the  one,and  the  flenderiiefs  of  the  . 
Other,  it  m,uft  pierce  up  thorow  it.  For  clearing  this  diffi¬ 
culty ,  confider,  that  this  glafs  cannot  go  down  from  one 
imaginary  furface  to  another,  from  34  foot,  where  it 
ivas,  till  it  come  to  40,  where  it  now  ftands,buc  there  muft 
be  an  alteration  in  the  equipondium,  feing  by  going  down, 
the  Pillar  of  Water  E  H  R  N  grows  h'gher ,  and  confe- 
quently  heavier  5  and  therefore,  fome  Water  muft  pierce 
up  thorow  the  Mercury  ,  for  making  a  counterpoife  5  for 
’tis  impoffible  for  two  Fluids  to  counterpoife  one  another, 

unleTs 


,  i^?D?oftat<cai  cippcrtments*  129 

- 0: -  __  ^ 

unlefsthey  ht  \a  equilibno.  Confiderfecondly,  that  after 
the  Water  is  come  to  the  top  of  the  Mercury  at  K ,  it  will 
find  difficulty  tofind  a  room  for  it  felf,  feing  the  fpace  be¬ 
tween  S  and  I  is  full  of  Air.  Notwithftanding,  of  this,  it 
muft  afcend.  .1  fay-t hen, after  the  glafs  is  gone  down  from 
34,  to  40  foot,  .there  will  be  about  four  inches  of  Wa¬ 
ter  above  K>  which  have  reduced  the  inches  of  Air 
K  I,  to  35  ,  S  I. 

If  it  be  asked,  betwecn  what  two  things  is  the  equifen- 
dium  now  ?  lanfwer,  thcfirft  was  at  R,  between  E  H  R, 
andRNPK.  ThefecondwasatR,  bctwcenNRHE, 
and  N  P  K.  The  third  is  now  atS,  between  the  3  5  inches 
of  inclofed  Air  I S,  as  one  Antagonift,  and  the  four  inches 
of  Water  S  K,  with  the  ap  inches  of  Mercury  K  P,  and 
the  WaterPNRHE,  astheother.  To  make  a  fourth 
equifondinm,  fink  the  Glafs  other  fix  foot,  till  it  be  4^ 
foot  from  the  top  C  D  ,  then  muft  fome-more  Water 
fpring  up  thorow  the  Mercury  •,  ■  this  of  neccffi  ty  muft  be,  > 
feing  the  Cylinder  of  Water  N  R  H  E,  is  fix  foot  higher, 
and  fo  far  heavier,  than  it  was :  if  this  be ,  then  muft  the 
*5  inches  of  Air  i  s,  bereducedtolefs^quantity}  feing ’tis 
impoffible,  for  one  Eluid  to  become  heavier  ,  sunlefs  its 
oppofite  and  antagonifi  become  heavier  too,  for  an  equi- 
fondiums  fake.  Note,  that  the  Air  IS,  will  not  lofe 
other  four  inches,  with  this  fix  foot  of  W^ter,  as  it  did 
with  the  former.  Thereafonis,  becaufe,  iffor  every  fix 
foot  the  Glafs  goeth  down,  the  Air  were  compreft  four 
inches,  itwereeafieatlaft  toreduceit  to  nothing:  for  if 
fix, reduce  it  to  four,  and  i  a  to  eight,  3  8  ought  to  reduce 
it  to  no  inches,  which  is  impoffible.  T herefore  I  judge  it 
muft  fuffer  compreffion,  by  a  certain  proportion,  as  we- 
fee  upon  a  Scale,  the  divifions  of  Artificial  or  Katural  - 
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Situs  grow  lefs  and  lefs,  there  being  more  fpace  between  > 
I  and  2,  than  between  2  and  3  5  more  between  2  and  3, 
than  between  3  and  4,  and  fo  upward  till  you  come  topo. 
Therefore  the  lecond  fix  foot,  muft  reduce  the  25  inches, 
not  to  21,  but  to  2  3  and,  fo  forth.  By  the  which 

means,  though  the  Glafs  fliould  go  down /»  yet 

the  Air  fball  never  be  reduced  to.  nothing,  arid  there  fhill 
ftill  fome  imall  quantity  of  Water  come  up.  Or  in  fueh  ■ 
a  cafe,  the  Air  may  be  fo  compreft,  that  it  can  be  no  more, 
zlltlyeji(femna(e  vacuities  being  exjpslkd.  Bat  fuppofe  ■ 
this  to  bent  1000  fathom,  then  at  1500,  where  the  Pref- 
fure  is  ftronger, ;  there  cuahe  no  which  is  ab- 

furd,  for  where  the  fondus  becomes  ftronger,  the  pot edti a  - 
ought  to  grow  ftronger  likewife.  •_  I  anfwer,  the  motion  of 
condenfation  ceafeth  indeed  ;  but  there  ftill  remains  d.  po¬ 
tential  or  rather  in  fuch  a  cafe,  a  perfedl  rejiftentia^  where¬ 
by  the'Air  is  able torefift  the greateft  weight  imaginable,  . 
•before  it  can  be  reduced  to  nothing ,  or  fuffer  a  penetration 
of  parts,  that’s  to  fay,  two  parts  to  be  in  one  fpace. 

From  the  explication  of  thefe  Phenomena  we  conclude 
firft,’  that  in  Water  there  is  a  confiderable  PrefTure ,  feing 
in  letting  down  the  Glafs  17  foot  ;  the  Mercury  is  preft 
down  from  H  to  R,  and  from  R  to  N,  in  going  down 
other  17  foot.  '.Secondly,  that  ap  inches  of  Mercury  are 
as  heavy,  as  m  foot  of  Water.-  becaufe  the  Mercury  K 
P  N  makes  a  juft  eqaipondmmmth  theWater  E  H  R  N. 
Thirdly,  that  Fluids  not  only  of  the  fame  kind,  but  of 
different  kinds,  do  counterpoife  one  another  according  to 
altitude^  and  not  according  to  thicknefs ;  becaufe  though 
the  Mercury  K  P  N  be  far  thicker,  than  the  Water  E  H, 
yetthey  counterballanccone  another,  becaufe  a  proporti¬ 
on  is  kept  according  to  their  altitudes-,  ..  Fourthly that  a 
•  “  - -  • - -  ■Fluid 
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Fluid  naturally  lighter,  may  move  a  Fluid  naturally  heavi¬ 
er,  and  thrufi  it  out  of  its  own  place,  becaufe  the  Water 
coming  in  at  H,  thrufts  down  the  Mercury  to  R,  and  from 
R  to  N,  andfo  forth.  Fifthly,  that  of  two  Fluids  un¬ 
equal  in  ftrength,  debating  together,  the  weaker  of  ne- 
cellity  muftyceld  to  the  ftronger,  though  the  weaker  be 
far  heavier  naturally  than  the  ftronger,  as  is  evident  in  the 
Mercury,  that  yeelds  to  the  Water,  Sixthly,  that  it  is 
impoflible  for  two  Fluids,  folong  as  they  are  unequal  in 
ftrength,  to  ceafe  from  motion,  till  they  come  to  an  equi^ 
fondium-^  becaufe  the  Water  alwayes  fpringsup  thorbw 
the  Mercury^  till  an  equal  Ballance  happen.  Seventhly, 
that  one  Fluid  of  this  kind,  can  counterpoife  another  Fluid 
of  the  fame  kind,  though  there  be  divers  Fluids  interveen- 
ing :  becaufe  the  Air  F  E,  counterpoifeth  the  Air  I  or 
I S,  notwithftanding  of  Water  and  Mercu^  intefyeening. 
Eighthly,  that  there  may  be  as  much  Prefuire  in  one  inch 
of  a  Fluid,  as  in  a  million  5  becaufe  the  ^2^  inches  of  Air 
ISjhave  asmuch^f;?//in  them, as  is  in  the  whole  Pillar  of 
AirE  F,  that  goeth  up  from  the  top  of  the  V  Vater,  to. 
the  top  of  the  Atmo(jfhere..  Ninthly,  that  wheubne^Fluid 
is  under  PrefTure,  the  next  muft  be  under  the  fame  degree 
of  PrefTure,  though  they  be  not  of  the  fame  kind,  but  bf 
different  forts  5  becaufe  the  Air  I S,  the  Water  S^K,  and 
Mercuty  K  P,are  furely  under  the  fame  degree  of  Pieflure^ 
otherwifethe  motion  could  not  end.  Tenthly, that  wlieri 
two  Fluids  of  divers  kinds  dbprefS  o'ne  anothfer^  ‘f  hat‘\^^^^^^ 
is  naturally  lighter,  afcends  alwayes  tothe  higher  place, and 
the  heavier  to  the  loweft :  becaufe  the  Air  I  S,  is  abovo 
the  Water  S  K,  and  the  Water  S  K  is  above'the  Mercury. 
Note,  that  this  is  not  Univerfd§  but  only  happens  when 
the  lighter  Cylinder,  is  flenderer  than  the  other,  fbr  if  the 
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Mercury  K  P,  were  no  thicker  than  the  Water  P  N  R  H, 
this  would  raife  it  intirely.  Eleventhly ,  that  the  com- 
prelfion  of  Air  to  lefs  fpace,.  is  not  according  to  Ai-ith- 
meticalp'ogre.fshn  ,1^  2,  5, 4,  5,  but  according  to  foine 
other  proportion,  which  may  be  called  Uniform- difform. 
Note  hae,  that  though  this  be  true  of  the  Air,  while  it 
is  compreft  from  a  more  quantity  to  a  lefs,  as  here,  or  in  a 
Wind-Gun  -,  yet  It  is  not  true  of  the  PrefTureof  the  Ele¬ 
ment  of  Air,  which  is  more  and  more  from  the  top  of  the 
Atmo(fhere  to  the  Earth ,  according  to  Arithmetical  Pro- 
^•/•e/}/e»,as  in  Water.  We  fee  laftly,  that  the  heavieft 
of  Fluids,'  fuch  as  Mercury,  prefs  upward,  as  well  as  down¬ 
ward  5  becaufe  the  top  of  the  Mercury  K,  thrufts  up  the 
Water  K  S,  as  well  as  it  thrufls  down  the  Water  PN 
R  H,  It  may  be  enquired  here,  how  far  this  Glafs  v/ould 
go  down ,  before  the  2  p  inches  of  Air  I K  were  reduced 
to  one  inch  i  ranfwer,its  hard  to  determine^  but  it  feems 
it  ought  to  go  down  more  than  300  fathom,  Iii  this 
cafe ,  there  would  be  2  8  inches  of  Water  above  K.  Let 
us  fuppofe  the  orifice  H  *  to  be  flopped  at  that  deepnefsj 
and  the  Glafs  brought  above  the  Water ;  then,  when  the 
faid  orifice  is  opened  in  the  Air ,  you  will  find  the  v/hole 
Water  P  N  R  H  thruft  out :  ana  not  only  this,  but  the 
whole  Mercury  P  K,  fpring  out  at  the  orifice  H  like- 
wife,  except  a  little  that  remains  between  N  and  H;  the 
reafon  is  ,  becaufe  the  2p  inches  of  Air,  being  reduced  to - 
one,  would  be  under  a  very  great  5  therefore  the- 
weight  being  taken  away  that  begat  it ,  of  its  own  accord,' 
it  would  expand  it-felf  to  its  old  dimenfions;  which  it 
could  not  do,  unlefs  both  the  2  8  inches  of  Water ,  that’s 
fuppofed  to  be  above  KV  aod  the  Mercury  K  P.  werc^ 
thruft  out  of  their  peaces,  %  —  -  -  - 
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EXPERIMENT  XVL 

Figure  2  2,. 

His  Schematife repreftnts  a  veffel  full  of  V  Vater  S4’ 
inches  deep,  namely  from  L  N  the  firft  furface,  to 
MR  the  bottom.  From  M  to  R  in  breadth  are  20 
inches.  There  are  here  alfo  two  Glafs- Pipes  open  at  both 
ends-,  the  one,  two  inches  wide,  the  other  half  an  inch 
wide.  Bothot  them  are  85  inches  long,  X’ Y  O'isa 
furface  of  ftagnant  Mercury,  among  which  the  two  ends 
of  the  Pipes  are  drowned.  EC  is  a  Pillar  of  Mercury 
fix  inches  in  height,  and  fo  is  GD,  both  of  them  raifed  to 
that  altitude,  by  the  PrefTure  of  the  Water  upon  the  fur- 
face  X  Y  O,  The  Pillar  E  C  A  is  lupported  by  ,  and 
refts  upon,  the  imaginary  PiJlar  A  P,  'And  fo  is  the  Pil-  * 
lar  G  D  B,fupported  by  the  Pillar  B  There  are  three  ' 
thingsthat  occurres  here  from  this  operation  of  natufe  to 
be  enquired  after,  Firff ,  why  ought  the  Mercury  to  rife 
in  the  two  Tubs ,  after  the  Veffel  is  filled  with  Waters 
Secondly,  why  rather  fix  inches then  feven  or  eight? 
T hirdly, what’s  the  reafon;  why  it  rifes  as  high  in  the  wide 
Tub, as  in  the  narrow  ?  I  anfwer ,  the  Mercury  rifes  from 
G  to  E ,  and  from  D  to'  G  ,  by  the  Frelfure  of  the 
Water  ,  that  refts  upon  the  fiirface  X  YO/^  Before 
that  the  Water  is  poured  into  the  Veffel ,  there  is  here  a 
moft  equal  and  uniform  Preffuie  upon  the  furface  X  Y  OJ  ^ 
both  without  and  within  the  Tub,  namely  from  the  Air 
thatrefts  uponit,  -  But  nofooner  is  the  Water  poured  in^ 
but  as  foon  the  PrefTure  becomes  unequal  5  the  parts  of 
the  furface  without  the  Tub,  being  more  burdened  ,  then  ^ 
the  parts  C  and  D  within.  Therefore;  the^parc  that’s 
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lefspreft,  muft  rife  and  climb  up,  till  the  PrefTure  become 
equal:  for  it’s  impoflible  thata  Fluid  can  ceafe  from  mo¬ 
tion,  fo  long  as  there  is  inequality  of  weight  between  the 
fondds  and  the  fotentia.  If  any  doubt,  let' him  pierce  the  I 
fide  of  the.  Veflel,  and  when  the  whole  Water  is  run  out, 
he  will  find  EC  and  GD  to  have  iallendown,  which 
clearly  proves  the  climbing  up  of  the  Mercury,  to  depend  I 
,  upon  the  in-pouring  of  the  Water,  For  underftanding 
the  reafon  of  the  fecond,  remember  that  Mercury  (  as  we 
have  often  noted  )  is  counted  14  times  heavier  then  Wa-  . 
ter  5  therefore  E  C  muft  be  fix  inches  ,  ieing  XT  O  is 
prefl:  with  the  altitude  of  84  inches  of  Water.  It  would 
be  judged  no  marvel,  to  fee  the  Mercury  rife  from  C  to  E, 
_and  from  D  to  G ,  provided  the  face  of  the  ftagnantMer-  I 
cury  were  as  high  as  Z  F.  No  more  ftrange  it  is ,  to  fee 
the  two  Mercuries  rife ,  with  the  Prefiiire  of  the  Water  y 
for  in  effect  and  really ,  the  faid  Water  is  the  juft  weight 
of  as  much  Mercury  as  would  fill  between  XO  and  Z  F, 
^For  underftanding'the  third,  remember  (  as  was  noted  be-  1 
.forej  that  Fluid  Bodies  counterpoife  one  another,  only  ( 
according  to  altitude ;  therefore  ’tis  no  matter ,  whether  ' 
the  Tubs  be  wide  or  narrow.  If  it  be  enquired ,  how  can  : 
one  and  the  fame  Water,  counterpoife  two  Fluids  of  diffe-  ^ 
rent  weights  ?  To  fay ,  that  Fluids  counterpoife  one 
another  according  to  altitude^  doth  not  clear  thedifficulty  - 
for  it  ftill  remains  to  be  asked,  why  they  counterpoife  one 
another  after  this  manner Therefore  it  feems,  that  if 
the  Water  raife  the  Mercury  from  C  to  E  in  the  wide  Pipe, 
it  muft  raife  it  in  the  narrow  one  from  D  to  K.  For 
'  anfwer,  confider  firft,  that  as  there  are  here  two  Pillars  of 
Mercury  C  E,  and  DG  within  the  two  Tubs  ,  fothere 
are  here  alfo  two  Pillars  of  Mercury  APand  under 
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the  two  orifices',  upon  which  the  faid  two  Pillars  ftand, 
and  reft.  Confider  fecondly,  that  the  Potentia  or  force  of 
the  Pillar  A  P  ,  is  juft  equal  to  thePfi^dus  of  the  Pillar 
EGA:  Item,  that  the  Potentix  of  the  Pillar  BQ,  is 
equal  to  the  Pondtis  G  D  B,  Thirdly,  that  the  PotentiA 
of  A  P.  is  moft  exadly  equal  to^  the  PatentU  of  B 
and  the  reafon  is ,  becaufe  their  tops  A  and  B  y^are  parts 
of  the  fame  horizontal  furface.  I  fay  then,  if  A  P  be 
equal  to  E  C  A  ,  and  B  Q  equal  to  G  D  B  ai^d  A  Pj 
and  BQ^5  equal  amohg^  themfelves ,  then  muft  EGA 
be  equal  to  G  D  B.  The  fame  Water  then  ,  doth- 
not  counterpoife  two  Bodies  of  different  weights  I  grant 
E  C  A  to  be  far  heavier ,  than  G  D  B,  while  they  are 
weighed  in  a  pair  of  fcales,  but  the  one  is  not  heavier  than 
the  other,  as  they  are  weighed  in  this  hallance  of  nature^ 
From  w^hat  is  faid  ,  we  fee  firft  ,  that  in  V  Vater  there 
is  a  Preftiire ,  and  a  confiderable  weight;  This  is  evident 
from  the  rifing  of  the  Mercury.  V¥e  fee  fecondly ,  that 
Fluids  counterpoife  one  another ,  only  according  to 
tude,  T hirdly,that  when  a  lighter  Fluid  preffcth  up  a  hea¬ 
vier,  there  is  no  more  preft  up  of  it,  than  is^che  juft  weight 
of  the  preffing  Fluid,  becaufe  the  Mercury  EC,  is  juft 
the  weight  of  t he V  Vater  that  prefteth  upon  XYO. That’s 
to  fay,  the  part  of  the  furface  C,  is  no  more  preft  with 
the  Mercury  EC  ,  than  the  part  X,  is  preft  with  the 
V  Vater  L  Z  X.  Fourthly  ,  if  Mercury  wer-e  28  times^ 
heavier  than  Water,  only  three  inches  would  be  preft; 
up :  if  it  were  but  fevcn  times  heavier,  the  altitude  would 
be  at  S,  12  inches  above  C.  Fifthly,  it’s  as  eafie  for  a 
large  part  of  a  furface,  to  fuftain' a  large  Pillar,  as  ’tis 
for  a  narrow  part ,  to  fuftain  a  narrower  Pillar :  ' becaufe 
A  P  fuftalns  EGA,  as  eafily^  as  B  Ct,fuftains  G  D  B. 

Sixthly^ 
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Sixthly,  that  in  Fluids  there  is  a  fondta  and  a  ptentia  ■:  as  *■ 
is  dear  hovath^ptentU  of  AP,  that  fuftains  pndus'\!^, 
of  E  C  A.  The  Water  likewife  that  fuftains ,  hath  a  tJ?. 
ptentia^  and  the  Mercury  EC  is  the of  it.  Se- 1^' 
venthly,  that  there  is  alwayes  equality  of  weight  between  j 
the  fondus  and  the  ptentia.  So  isthe/'o/wt^'^of  AP,  )| 
equal  to  th£  pndtts  EC  A.  Eighthly.,  that  ihepndsts 
begets  thefBtf^rzX  So  the  weight  of  the  Water,  be- 
gets  the that’s  in  AP.  For  make  this  VVater  % 
deeper  ,  and  you  augment  the  ptentia  of  A  P.  If  you  1 
fubtradf  from  it,  the  ptentia  ot  AP  grows  lefs  by  pro-  fi 
.portion.  Or  the  weight  of  E  C  A,  may  be  faid  to  beget  | 
the  ptentia  of  A  P.  To  proceed  a  little  further ,  let  us  J 
fuppofe  the  Air  H  E  to  be  removed.  In  this  cafe ,  the  i*. 
Mercury rifes  sp  inches  higher  than  E ,  or  3?  aboveC  j 
even  as  high  as  S.  In  the  narrow  Tub  it  will  climb  up  to  i! 
K,if  you  take  away  the  Air  IG.  This  comes  to  pafs,  3 
by  vertue  of  the  Preffiire,  of  the  Atmehhere ,  that  refts  'j 
upon  L  N.  From  this  we  gather  ninthly,  that  there  is 
a  counterpoife  between  the  Air  HE,  and  the  weight  of 
the  Air  that  refts,  upon  L  N ;  and  that  a  flender  Pillar  of 
Air,  is  able  to  counterpoife  a  thicker :  for  H  E  is  far  nar-  i' 
rower  than  L  N.  Tenthly,  that  the  Prefture  of  the  Air,  « 
can  be  communicated  thorow  divers  kinds  of  Fluids  j  be.  i 
caufe  the  weight  that  refts  upon  L  N>  is  fent  down  tho-  p 
row  the  VVater  L  Z  X,  and  down  thorow  the  ftagnant 
Mercury ,andnthtufts  upjthe  Liquor  from  A  to  S>3  5  inches.  4 
Elevcnthly^that  a  lighter  Fluid  may  be  made  to  prefs  with  : 
greaterburdeojthan  a Fluid.;?4t«r4//j'  heavier;  becaufe  the  t 
weight  of  the  Air  uponL,  N,-raifes  zp  inches  of  Mercury, 
but, the  VVater  raifcs  only  fix.  VVefee  twelfthly,  that 

Fluids  have  a  lphere,of.a(5fivity,  to  which  they  are  able  to 
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prefsup  themfelves,  or  Fluids  of  different  kinds :  becaufe 
the  ftagnant  Mercury  can  raife  It  felf  no  higher  with¬ 
in  the  Pipe,  than  it  is  without.  Next,  the  84  inches  of. 
Water,  can  raife  the  Mercury  no  higher  than  E.  Laflly, 
the  weight  of  the  can  raife  the  Mercury  no 

higher  than  S,  29  inches  aboye  E, 

For  anothertrial,  take  out  from  amongthe  Water,  the 
two  Pipes,  and  hopping  clofely  the  two  under  orifices,  ^ 
fill  them  with  Mercury  to  the  brim.  Then  thruft  them 
down  as  before,  and  open  thefaid  two  orifices,  while  they 
are  below  the  furface  X  Y^O,  and  you  will  find  the  whole  . 
Cylinder  fall  down  from  H  to  E,  and  there  halt  .•  and  the 
whole  Cylinder  inthe  narrow  Pipe  falls  down  from  I  to 
G.  Or,  if  youpleafe,  before  this  be  done,  flop  clofely 
the  orifice  H,  and  the  orifice  I,  and  you  will  find  the  Mer¬ 
cury  go  no  further  down  than  S,  by  opening  the  orifice  A-  ' 
and  no  further  down  than  K,  by  opening  the  orifice  B.  . 
This  leads  us  to  a  clear  difcovery  of  the  reafon,  why  the 
Mercury  fubfides,  and  finks  down  from  the  top  of  the  Tub , 
in  the  BarofcopCy  to  the  29th  inch,  whatever  the  diameter 
of  the  Pipe  be.  And  this  lets  us  fee,  that  the  Mercurial 
Cylinder  is  fufpended  by  the  Air,  after  the  fame  manner^,  ' 
that  the  Mercury'E  C  is  fufpended  after :  and  that  there  is 
no  more  difficulty  in  the  one,  than  in  the  other. 


EX  P  E  RI  ME  N  T  XVIL 

Figure  23,  24. 

THis  Schematifm  reprefents  a  Water  30  fathom  deep. 

Under  the  firfl:  furface  A,  there  are  fix  imaginary,  as 

BC  DEFG,  every  one  whereof,  is  five  fathom  below 

S  another:. 

/  # 
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another.  There  are  here  likewlfe  two  Glafles,  each  one 
iz  inches  higli,  and  5  inches  broad,  like  unto  thefe, 
wherein  Wine, Sack,  or  Brandy  is  prefeived.  The  Glafs 
G  M  hath  its  orifice  G  upward.  T he  other  Glafs  is  com- 
pleatly  open  below,  without  a  narrow  orifice.  For  making 
Experiment,  take  a  long  chord,  as  long  as  the  Water  is  in 
deepnels,  and  knit  the  end  of  it  roundabout  the  neck  of 
the  Glafs  at  G,  Take  another  line  of  the  fame  length, 
and  iaften  it  to  the  bottom  of  the  other  Glafs  at  L.  N  ext, 
for  finking  the  two  Glafies,  take  two  weights  of  Lead, 
and  fatten  the  one  to  the  bottom  at  M,  and  the  other  to 
the  open  part  of  the  Glafs  at  S,  andT.  The  two  weights 
then,  are  P  and  Q,  each  one  of  them  about  10  or  12 
pound  weight,  Thefe  things  being  done,  let  firftdown 
the  Glafs  G  M,  till  the  weight  Q  fink  it  five  fathom, 
namely  from  A  to  B,  and  if  you  pull  it  up,  you  will  find 
the  bottom  covered  with  Water,  from  M  to  I,  about  four 
or  five  inches.  Let  it  down  next,  from  A  to  C,  ten  fa¬ 
thom  ,  and  you  will  find  more  Water  in  it  5  evenasmuch 
as  fills  it  from  M  to  a,  about  feven  or  eight  inches.  In 
patting  from  C  D ,  the  Water  rifes  from  2  to  3.  If 
you  fink  it,  from  Dto  E,  the  Water  rifes  from  3  to 
4.  The  Water  rifes  from  4  to  5  v  when  the  glafs 
is  come  the  length  of  F.  And  lattly,  when  the  Glafs  is  at 
G,  the  lowett  fathom,  the  VVaterisashighas  K,  Let 
down  next,  the  other  Glafs  from  A  to  B,  and  you  will 
find  the  Water  rife  in  it  from  H  to  i,  four  or  five  inches, 
as  in  the  other  Glafs,  In  going  down  from  B  to  C,  it 
rifes  from  i  to  2.  From  C  to  D,  it  rifes  from  2 
103.  ’  From  D  to  E,  it  rifes  from  3  to  4,  andfo  for¬ 
ward  ,  till  the  Glafs  come  to  the  lowett  fathom ,  where 
she  Water  rifes  as  hig  h  as  I, . . 

' .  ■  ■  '  There 
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There  are  here  feveral  Thtnomtm  to  be  confidered. 
Firft,  that  the  Water  creep  in  at  the  orifice  G,  and  fills 
the  under  part  of  the  Glafs  from  M  to  K.  Secondly,  that 
mt  one  prticle  of  Air  comes  out,  all  the  time  the  Water 
is  ingoing  in.  Thirdly,  that  this  Air  is  compreft  from 
Mto  K,  nine  inches,  Laftly,  that  the  ingrefs  of  the  Wa¬ 
ter,  is  according  to  :  becaufe  while  the 

Glafs  pafleth  from  AtoB,  more  Water  creep  la  zt  G, 
and  fills  the  bottom,  then  in  pafling  from  B  to  C.  And 
more  in  going  down  from  B  to  G,  than  in  going  down 
from  C  toD,  as  is  clear  from  the  unequal  divifions  1,2, 
3 » 4}  J  j  For  underftanding  the  reafon  of  the  firft  ,  re¬ 

member  that  in  this  deep  Water,  there  is  aPrefTure,  and 
that  this  PrelTure  grows,  as  the  VVater  grows  in  deep- 
nefs.  It  is  then  by  vertue  of  this,  that  the  Water  creep 
in,  and  fills  the  bottom  of  the  Veflel  .•  for  in  effed,  every 
part  being  under  a  burden,  and  being  therefore  defirous  to 
liberat  themfelves  from  it,  they  take  occafioa  to  thruft  in 
themfelves,  finding,  as  it  were,  more  eafc  here,  than 
without,  the  Air  within  the  Glafs,  being  under  lefs  Pref- 
fure,  than  the  VVater  without,  Phenomenon 

is  caufed  by  the  ftraitnefs  and  narrownefs  of  the  hole  G  : 
for  this  entry  being  no  wider,  than  the  thicknefs  of  a  Sack- 
Needle,  the  Air  cannot  go  out,  while  the  Water  is  com¬ 
ing  in ;  that  is,  the  paflage  is  fo  ftrait,  that  the  one  can¬ 
not  go  by  the  other.  This  leads  us  to  the  reafon  of  the 
third,  for  if  notone/».«rt;c/(?  of  Air  go  out,  all  the  while 
the  Glafs  is  in  going  down,  then  furely,  the  VVater  fil¬ 
ling  between  M  andK,  muft  coraprefs  the  Air,and  reduce 
at  from  twelve  inches  to  three.  But  the  greater  difficulty 
is,  why  the  ingrefsof  the  VVater  is  according  to  unequal 
poprtton.  For  underftanding  this,  confider,  that  this 

S  2  ^  inequality 
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inequality,  is  not  caufed  by  any  unequal  Preffure  that’s  in 
the  Water  •,  for  if  this  were  true,  then  there  ought  to  be 
lefs-  Preflure  in  the  furface  E,  than- in  the  furface  E,  and 
lefs  in  E,  than  in  D,  which  is  falfe  and  abiurd.  T his  in-. 
equality  then,  muft  flow  from  the  nature  of  the  Air  it  fe!f, 
that  naturally  fuffers  coraprefli'on  after  fuch  amanner.  ’Tis 
evident  from  the  corapreflion  oi  Air  in  Wind-gms  5  for 
Irfs  force  is  required  tocomprels  the  firft  fpan,  than  to 
comprefs the fecond :  orcontrariwife,  more  ftreng this re^ 
quired,  to  comprefs  the  third  fpan,  than  the  fecond; 
more  to  comprefs  the  fourth,  than  the  third,  and  fo  forth; 
!Tis  evident  in  all  bodies  endowed  with  Benfil,  as  in  the 
Spring  of  a  Wittch,  that  requires  more  ftrengtk  to  bend  ir* 
in  the  end,  than  in  thebeginning. . 

,  For  a  fecond  trial,  pull  up  fromthe  bottom  of  the  W a* 
tertheGlafs  LIH,  and  when  it  comes  above,  you  will 
find  nothing  in  it.  The  reafon  is,'  becaufe  the  V eflel  be* 
ins  open  between -T  and  S,  the  whole  VVater  I  H,  falls 
down  by  degrees';  but  in  effed,  is  really  thruft  out,  by  the 
llrong  Srw^/iQfthe  compreft  Air  I L,  that  now  expands 

itfclf,  when  it  finds  the  Glafs  go  up  thorow  the  VVater, 

whofe  PrelTure  is  lefs,  and  lefs  from  th&bottom  to  the  top. . 
but  the  contrary  eiffed  follows,  when  the  other  Glafs  is 
pulled  up ;  namely,  the  Water  remains  within  the  Glafs, 
and  the,  Air  above  it,  is  thruft  out  by  degrees,  as  the  Glafs 
comes  nearer  to  the  top.  For  underftanding  the  reafon^ 
this,  confider  firft,  thatwhile  the  orifice  G,'  is  level  with 
the  loweftiurface,  where  it  nowds ;  that’s  fuppdfed  to  be 
30  fathom  deep,  there  is  a  real  counterpoife  between  the 
indofedAir  GK,  and  the  ambient  VVater  without:  for 
with  what  force  the  one  drives  to  be  in, with  the  fame  force 

she  other  endeavours -to  be  out  ;  and  becaufc  they  are  in ' 
-  ■' ■  ■ .  equal 
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equal  terms,  therefore  the  one  cannofyeeld  to  the  other. 
Ityoupleafe  to  give  the  vii^ory  to  theVVater,  then  let 
the  Glafs  go  further  down ;  but  if  you  defire  the  Air  to 
overcome,  then  muft  the  Glafs  be  pulled  up.  Pull  it  then 
up  from  the  place  it  is  in, till  it  come  to  F,  and  you  will  find 

aconfiderablequantityofAircomeoutatG, and  after  2  orj 

minuts  of  time,  enrerge  and  come  to  the  top  A,  in  form  of 
round  Bells, or  Bubbles.  The  deepnefs  and  grofenefs  of  the 
Water  thorow  which  theBubbles  come,makes  theirmotion 
fo  flow.The  reafon  of  this  eruption,  muft  be  lefs  PrefTure  of 
Water  in  the  fur  face  F,thanintheloweftG,  from  whence 
theGlafs  came.Suppofe  then, the  loweft  to  have  fix  degrees 
of  Preffure,F  to  have  five,E  to  have  four,D  three,  C  twd, 
and  B  to  have  one.-and  fuppofing  the  inclofed  Air  KG,tobe 
equal  in  force  to  the  PrefTure  of  the  loweft  fathom,  it  muft 
then  have  fix  degrees  of  BenfUva.  it.  Put  the  cafe  then, 
that  with  fix -degrees  of  itcometothe  furface  Fj 

that  hath  but  five,  it  muftfurely  break  forth  ,  and  wer- 
come  the  force  and/ower  of  that  furface :  for  ’tis  impolfible 
that  two  Fluids  can  be  unequal  in  force  and  power,  but 
the  ftrongeft  muft  overcome  ,  and  the  weakeft  yeeld: 
therefore ,  when  the  orifice  comes  to  F ,  the  Air  being 
ftronger  than  the  Water,  breaks  forth j  and  as  long 
doth  this  eruption  continue ,  as  inequality  of  power  con¬ 
tinues  between  the  one  and  the  other.  In  pulling  up  the 
Glafs  from  F  to  E,  other  five  fathom ,  more  Air  comes 
out.  The  reafon  is  the  fame,  namely  lefs  PrefTure  in  E 
than  in  F  :  therefore  ,  when  the  inclofed  Air ,  that  hath 
five  degrees  of  comes  to  E,  that  hath  but  four,  dc 

niufl  overcoms  ^  and  fo  long  muft  it  be  victorious  ^  till  by 
,  expanding  it  felf,  it  be  reduced  to  the  of  four.  In 
fulling  up  the  Glafs  from  E-  to  D  ,  more  Air  yet  breaks 
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Out,  bccaufe  a  furfaqe  of  three  degrees  of  PreflTure ,  is  not 
able  to  relift  four  degrees  of  Benftl.  In  pafTing from  D  to 
C  ,  more  Air  comes  yet  out  for  the  famereafon,  till  in 
going  up  to  the  top,  where  there  is  no  Preffiire ,  no  more 
Air  breaks  out. 

’Tis  tobeobferved  firft,  that  the  motion  of  the  Air 
up  thorow  the  Water  is  but  flow, the  merJiumhemg  thick, 
and  grofs.  SecondIy,that  if  the  Glafs  be  pulled  up  quickly* 
-from  one  fnrface  to  another ,  or  contrariwife ,  let  down 
quickly,  it  prefently  breaks  in  pieces.  This  comes  to  pafs 
through  the  ftrong  Benftl  of  the  inclofed  Air ,  that  mufl 
have  time  to  expand  it  felf,  otherwife  it  breaks  out  at  the 
neareft:  for  it  being  of  fix  degrees  of  Benfil,  and  coming 
quickly  to  a  fjjrface  of  five ,  there  happens  an  unequal 
PreflTure,  the  fides  of  the  Glafs  being thruft  out,  with 
greater  force,  than  they  are  thruft  in  with.  But  if  fo  be, 
the  Glafs  moveflowly  up,  the  inclofed  Air  gets  time  to 
thruft  it  felf  out  by  degrees ,  fo  that  whatever  furface^  the  ' 
Glafs  comes  to  ,  there  is  little  difference  between  the 
PreflTure  of  the  Water,  and  the  Benftl  of  the  Air,  The 
reafon  why  the  Glafs  breaks  in  pieces,  while  it  goes  quickly 
down  ,  is  likewayes  unequal  Preflure  upon  the  fides  .•  for 
in  pafling  quickly  from  a  furface  of  five  degrees,to  a  furface 
of  fix,  the  fides  are  preft  in  with  greater  force ,  than  they 
are  preft  out  with,  and  the  reafon  is ,  becaule  through  the 
ftraitnefs  of  the  hole  G,  the  Water  cannot  win  infoon 
eiiough ,  to  make  as  much  PreflTure  within ,  as  there  is 
without.  ’  Tis  to  be  obferved  thirdly ;  that  if  the  orifice 
G  be  flopped  ,  before  that  the  Glafs  be  fent  down ,  ic 
will  not  go  beyond  three  or  four  fathom ,  when  it  fhall 
be  broken  in  peices ;  though  the  motion  were  never  fo 
flow ;  and  this  comes  to  pafs ,  through  the  ftrong  PreflTure 
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of  the  Walter.  Fourthly,  the  ftronger  the  Glafs  be  in 
the  fides,  it  goes  the  further  down  without  breaking/ 
therefore  a  round  Glafs  Bottle^  will  fink  20  or  30  fathom, 
before  that  it  be  broken  with  the  Prefiureof  the  Water. 
If  a  Veflel  of  iron  were  fent  down  ,  It  ought  to  go  much 
further.  An  empty  Cask  ,  or  Hogfhead^  will  not  fink 
beyond  feven  or  eight  fathom  ,  without  breaking,  or 
buifting  •,  yet  a  Bladder  full  of  wind,  knit  about  the  neck 
with  a  Pack'Threed ,  will  go  down  100  fathom,  yea 
1000  without  bu:  fling. 

It  may  be  here  inquired ,  what  fort  of  proportion  is 
keeped  by  ^  unequal  ingrejs  of  the  Water  i  I  anfwer,  it 
may  be  known  alter  this  manner.  Let  firfl  down  the 
Glafs  one  fathom ,  and  having  pulled  it  up  again,  meafure 
the  deepnefs  of  the  Water  in  the  bottom  ,  of  it.  Next, 
having  poured  out  that  Water,  let  it  down  two  fathom, 
and  pulling  it  up,  meafure  the  deepnefs,  which  you  will 
find  more,  than  afore.  Do  alter  this  manner,  trie  third 
time,  and  the  fourth  time,  till  you  come  to  the  loweft 
fathom',  and  you  will  find  the  true  proportion. 

From  what  is  faid  we  fee  firfl ,  that  in  Water  there  is  a 
preffure,  becaufe  through  the  force  and  power  of  this 
Water,  the  12  inches  of  Air  that  filled  the  Glafs,  are 
reduced  to  three.  Secondly,  that  this  Preflure  growes, 
as  the  Water  growes  in  deepnefs;  becaufe  there  is  more 
Preffure  in  B,  than  in  A,  more  in  C,  than  in  B  5  and  fo 
downward.  Thirdly  ,  that  when  Air  is  compreft  ,  by 
fome  extrinfeck  weight,  iliQ  Benfd  is  intended,  and  grows 
ftronger  by  unequal  froportion ,  as  is  clear  from  the  un¬ 
equal  divifions ,  i,  2,  2, 4,  y, Fourthly,  two  Fluids 
cannot  ceafe  from  motion,  fo  long  as  the  potentiaoi 
one,  is  unequal  to  the pondus  of  the  other :  thisds  evident 

from 
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from  the  Water’s  creeping  in  at  G,  all  the  while  the  Glafs 
is  in  going  down  5  and  fronithe  Air’s  coming  out,  allthe^. 
while  the<Glafs  is  in  coming  up.  'Fifthly,  that  no  fooner 
two  Fluids  come  to  equality  of  weight,  but  as  foon  the  ■ 
motion  ends:  becaufe,  if  the  Glafs  halt  at  D,E  or  F,  in  the 
going  down,  upon  which  follows  a  counterpoife ,  then  - 
doth  the  creeping  in  of  the  Water  ceafe.  Sixthly ,  there 
may  be  as  much  Prefliire  in  a  fmall  quantity  of  a  Fluid, as  in 
the  greateft  :  becaufe  there  is  as  much  Benfil  in  the  fmall  . 
portion  of  Air ,  included  between  K  and  G,  as  there  is  of 
PrelTure  ,  and  weight  ,  in  this  whole  Water,  that’s  30  ■ 
fathom  deep.  Seventhly,  that  the  Prejfure  of  a  Fluid, 
is  a  thing  really  diftintfl ,  from  the  natural  rveightx  this  is  j 
evident  from  the  PrelTure  of  the  inclofed  Air-G  K ,  that’s  I 
more  and  left,  as  the  PrefTureof  the  Water  K  M,  is 
more  and  lefs,  hvitths  natural weightls  ftill  the  fame,  feing  I 
the  fame  quantity  remains.  Eighthly ,  one  part  of  a  I 
Fluid  ,*tannot  be  under  PrelTure,  but  the  next  adjacent,  J 
muftbe  under  the  fame  degree  of  Prellure.-  this  is  alfo  fl 
clear ,  becaufe  what  ever  degree  of  benfil  the  included  Air  I 
K  G  is  under,  the  Water  K  M  isunder  thefame.  There-  1 
fore ,  when  the  one  is  under  fix ,  as  in  the  loweft  fathom, 
the  other  -is  under  fix  likewife.  And  when  the  one  is 
tinder  five  degrees  of  PrelTure ,  as  in  the  furface  F,  the  • 
other  is  under  as  much.  Ninthly,  Benfil  Sind  Pre/urezre\ 
equivalent  to  weight  :  becaufe  the  Water  K  M ,  is  as 
much  burdened  with  the  Benfil oi  that  fmall  portion  of  Air 
above  it ,  as  if  it  had  a  Pillar  of  Water  30  fathom  high  , 
upon  it.  Tenthly,  that  the  PrelTure  of  Fluids,  is  moft 
uniform  and  equal,  and  that  two  Fluids  of  different  kinds, 
may  prefs  as  uniformly ,  as  if  they  were  but  one:  this  is 
evident  from  the  fidesofthe  Qlals,  that  are  not  broken 
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in  pieces,  by  theftrong  Benjil  of  the  inclofed  Air,  and 
heavy  PrelTure  of  the  inclofed  Water  -  and  this  happens 
becaufe  the  PreiTure  without ,  is  as  ftrong  as  the  Preffiire 
within.  We  iee  laftly,  that  Water  does  not  weigh  in  ' 
Watery  becaufe  when  a  man  lets  down  thisGIafs  by  the 
chord  ,  to  the  lowed  lurface,  he  finds  fiot  the  weight  of 
the  Water  ^KM  5  that’s  within  the  Glafs ,  but  only  the 
weight  of  the  Lead  ’Tis  certain,  he  finds  not  the 
weight  of  the  Water  IH5  becaufe  it  refts  not  upon  the 
Glafs  within,  but  is  fuftained  by^  ’its  own  furface,  the 
mouth  of  the  Glafs  being  downward  ,  and  open..  When 
IXay  Water  does  not  weigh  in  Water  5  the  meaning  is  not, 
that  Water  wants  weight  orPfcflure  in  it,  but  that  this 
weight  andpreffure  is  not  found,as  the  weight  andPreffure 
of  other  bodies  are  found  ,  while  they  are  weighed  in 
Water.  For  example,  a  piece  of  Lead  or  Gold,  hung  in 
the  Water  by  a  firing  ,  the  other  end  being  faftened  to  a 
Ballance  in  the  hhygravitatsy  and  weighsdown  the  Scale ; 
and  the  reafon  is,  becaufe  Lead  and  Gold,  are  naturally 
and  fpecificallj/  heavier  than  V  Vater  ^  but  a  piece  of  Metal 
of  the  fame  Jpecifick  wdght  mth  Water,  or  VV^ter  it 
felf,  cannot^r4'z;/>4r  in  Water,  or  weigh  down  the  Scale 
of  a  Ballance  5  and  the  reafon  is,  becaufe  the  furface  of 
Water  upon  which  they  reft,  bears  them  up  with  as  great 
weight  and  force,  as  they^prefs  down  with.  If  it  be  faid, 
that  the  Water  K  M,  refts  upon  the  bottom  of  the  Glafs 
within  *,  and  therefore,if  the  man  above,  find  the  weight  of 
the  Glafs,  he  muft  find  the  weight  of  the  Water  within  itr 
lanfwer,  the.confequence  is  bad,  becaufe  the  weight  of  the 
Water  within^is  fuftained , and  counterpoifed  by  the  weight 
ofthe  Water  without,  whereupon  the  bottom  of  the  Glafs 
refts..T hat’s  to  fay, as  there  is  a  Pillar  of  Water  K  M  within 
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theGlafs.,,  ahaG  preflfcth  down  tchebocGom  ,  fo  tfiereisa 
Pillar,  of  Water  without  the  Glafs,  whereupon  the-bottorn 
of  the  Glafs.refts,  and  which  bears  up  both.  But  the  great-^ 
er  difficulty,  is  this  >,  the  further  down  the  Glafs  goes, 
-it grows  the  heavier,;  becaufe  ofrmore  and  more  Wker, 
that  creeps  im  at  G.  Kow  ’tis  certain,-  the  weight  Q^grows 
not  heavier,,  therefore  it  muft  bee  the  Water  within  the 
Glafs,  that  makes^the  increafeof  the  weight  y  and  there¬ 
fore  W  ater  muftilill  weigh  in  V  Vacer,  If  this  argument 
had  any  ftrength  in  it,  it  would:  prove  the  weight  of  the 
Water  I H  to  gravitat*  and  weigh  likewife  •  becaufe  the 
further  down  this  glafs  goes,  itrgiows  the  heavier,  becaufe 
of  more ,  and.:  more  Water ,  that  creeps  up  from  H  to  I, 
Now  ’tis  certain,  the  weight  of  Lead  B  grows  not  heavier. 
Behold’,,  the  difficulty  is  the,  famein  both,  and  yet  it  were 
raffinefs  to  affirm  the  Water  IH  to  be  found  by  a  mans 
hand  ,  when  hepulls  up  the  Glafs  with  a  firing ,  feing  it  is 
fuftained  bydts  own  furlace  ,  and  nocby  any>  part  of  the 
Glafs.  Though  this  might  fuilice  foran  anfwer ,  yet  be¬ 
caufe  the  contrary  is  mantained  by  fome  ,  and  that  with  a 
,  new  Experiment  to  prove  it ,  I  fliall  be' at  fome  more  pains  ~ 
to  vindicat  the  truth  of  what  I  have  faid. 

This.new  Experiment  to  prove  that  Water  migh's  mWa^ 
ter ,  I  found  in  a  P/nlofophical  T ran\aBionh  of  Augu[l-  t6. 
Anno  i66p.  Numb.  50  ,  the  Invention  wmereof  is 
attributed  by  the  publifher,to  that  honorable  and  worthy 
Perfon  .Mr.  Boyl  y  whofe  conclufions  and  trials,  I  never 
much  called  in  queftion,but  finding  this  oppolite,  and  con- 
t!ary  to  what  Phavedemonftrated  ,  I  fliall  crave  liberty  to 
fay,  amkus  Socrates^  amicus  Plato^fed  magis  arnica  veritas^ 
and  fliall  therefore  examine  it  as  briefly  as  may  be.  The 
words  of  the  Publiflier  are  as  follows*  . 


The 


The  Author  ef  fhis  Im>mhn  rs  ■ih'e  'lAvbk%<htx\  Bovl  - 
who  ms f  leafed  fsxomj>ly  wHheur  of  coMmunivJinl 

itxn  EisgHIhto  the  mriousin  England  ,  %  's  irilertinz  the 
(amt  in  wfLatine  Tranflotion  Hydroftatical  Pafa- 
doxes,  he  hath  gratifiedihe  Ingenious  abroad.  And  it  will 
doubt lefs  be  the  more  welcomf, far  as  much  as  no  bedj^  we  know 
of  hath  jo  much  as  attempted  to  determine ,  how  much  ffa- 
■  ter  may  weigh  inWater^,  %>tdpo,f(!bly,ifjuch  a  Problem  had 
been  propojed ,  it  would  'have  been  judged  impra&i cable 
The  Method  or  Expedient, he  made  ufe  oftop'erform  it  a's 
To  c dir  as  he  could,  may  eafily  bt  learned'hy  the  enfuiu^^dccompt 
of  a  Trial  or  two,  he  made  for  that  purpoje,  which  amona  h is 
Notes  he  caufed  to  beregif red  in  the  following  Words. 

A  Glafs-'hubhk  of  ahmt  the  hignefs  of  a  Pallets  tgf.  Was 
purpofely  blown  at  thefiame  of  a  Lamp,  with  afomewhdt  hna 
(lem  turmd  up  atthe  end, that  it  might  the  more  conveniently 
Se broken  of.  This  Btihble'being  Well heatedto rarify  ihiAir 
andthereby  drive  out  agoadfart  of  it ,  was  nimbly  fettled  dt 
the  end,  and  by  the  help  of  the  Figureof  the  fern,  was  by  a 
convenkm  Weight  of  Lead  deprefed  under  Water,  the  Lead 
and  Glaf  beingtyed  by  a  firing  to  a  Scale  of  a  good  Ballance, 
on  whole  other  there  wasput  fo  much  weight, as  (ufficedto  eoun- 
terpotje  theBubbh,as  it  hung  freely  in  the  midjl  dftheWater 
Then  with  a  long  Iron  Forceps,  I  carefully  broke  of  the  feal’d 
end  of  the  Bubble-under  Water, fo  as  no  Bubble  of  Air  appear’d 
to  emerge-or  efeapcthrough  the  Water ,  bat  the  Liquor  by  the 
weight  of  the  AtmoCfphere,fjrrung  into  the  ttn-replenijb’dpart 
of  the  Glafs’ Bubble, and  fil’d  the  whole  cavity  about  half  full- 
I  andprefently,  as  I  foretold,  the  Bubble  fubfided ,  and  .made 
I  We  Scale  twos  faftred  to,  preponderate  fo  fnuch,  that  there 
needed  4  drachms,  and  3  8  grains  to  reduce  She  Sallance  to 
an  egmlibrfum.  Then  taking  outshe  Bublrli  with  the  Wa- 


ter  init.wt  did,by  the  help  of  aflame  ofaCmdle,w4rtty  apply.^ 
ed, drive  outthe  Wateriwhich othamle  ts  not  eajiiy  excluded 
at  a  'verrnarroxv  (lem)  into.  a.Glafs  co»nterpo,ledhefore 
and  we  found  it  ,  rf/  »>#  eiep^  ,  to  weigh  about -four 
drachms  and  30  grains, -beftdes  fomeltttle  that  remas.edm 
the  Ezee,  and  feme  f  mall  matter  that  might  have  been  ran  fled 
into  vapors  ,  which. added  to  the  piece  of  CUiS  that  was  bro¬ 
ken  off  under  Water  and  hfl  there^  might  very  well  amount  to 
7  or%  Zft>ins~  By  which  it  appears  not  only,  that  Water 
hath  fome  weight  in  Water,  but  that- it  weighs  wry  near 
or  altogether  as  much  in  Water ,  as  the f elf  fame  portion  of 

Liauor  would  weigh  in  the  Air,  ,  r  , 

The  fame  day  we  repeated  the  Experimentwith  another  feal- 
edBubbleJaroer  then  the  formtrlfleing  as  big  as  a  great  Hens- 
too  )  and  having  broken  this  under  Water  ,  it  grew  heavier 
hil.  drachms  and  grains  and  having  taken  out  the 

Subble,  and  driven  out  the  Water  into  a  ceunterpoii  dGlaJs^ 
we  found  the  tr.anfvafated  Liquor  to.  amount  to  the  fame 
weioht,  ahatinge  or  y  grains,  which  it  might  we  I  have  lofl 
upon  fuch  accompts,  as  have  been  newly  mentioned,Aaxx%het 

Figure  24.; 

/T-'He  defign  then  of  this  Experiment  is  to  prove 
I  r  that  Vt  ater  weighs  in  Water  5  but ,  it  feems  ,  there 
Is  here  a  very  great  miftake ,  which  I  fhall  make  out  after 
this  manner^  For  which  caufe,  ■  let  this  Schematiim  24 

reprefent  the  Experlmentalreadydefcnbed.  Thed/a/r- 

bubble  then  E  P  F  K,  .  The  ftem  is  H  C  :  the  weight 
thatfinks  the  Glafsis  B.  The  furfice  of  Water  under 
which  it  is  diowned,  is  AD.  TheBallaticew  which  t  e 
Glafsis  knit  by  a  fifing  is  N  O. '  ^ 

the  W'ater  that  came  in,  and  filled  the  hail  of  the  Buoble, 
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Now  I  fay  ,  it  is  not  the  weight  of  the  Water  E  FR, 
that  turnes  the  Scales  above,  and  makes  an  alteration  in 
the  Ballance^  but  Its  only  the  weight  of  the  Lead  B, 
that  does  it.  For  evincing  this ,  confider  that  all  heavy 
bodies,  are  either  lighter  in(pecie  than  Water  5  as  cork, 
or  of  the  fame  fpccifick  weight  with  it ,  as  feme  W^ood  is, 
or  laft'y  heavier  in  Jpecie  than  Water ,  as  Lead  or  Gold, 
Now  ’cis  certain ,  that  bodies  of  the  fifft  fort  cannot 
migh  in  Watery  and  the  reafon  is ,  becaufe  they  being 
naturally  lighter,  their  whole  w^eight  is  fupported  by  the 
Water,  and  therefore  not  one  part  of  them,  can  be  born 
up  by  a  Ballance  above,  A  piece  of  Cork  that  weighs  1 2 
ounces  in  the  Air,  weighs  nothing  in  Water,  becaufeas 
foon  as  it  toucheth  the  furface,  the  whole  weight  of  it  is 
fupported  ,  and  thereforecannot  afftd  the  Ballance  above. 
But  bodies  of  the  third  fort,  as  is  clear  from  experience 
and  reafon ,  does  really  weigh  in  Water  .*  And  the  reafon 
is ,  becaufe  they  being  naturally  heavier  than  water,  their 
whole  weight  cannot  be  fupported  by  it ,  and  therefore 
fome  part  of  them  muft  burden  the  Ballance,  to  which  the 
body  is  knit.  A  piece  of  L^ad,  that  weighs  i  i  ounces  in 
the  Air,  will  not  lofe  above  2  ounces,  when ’its  weighed 
in  Water-  ormaybelcfs.  But  here  there  is  no  difficulty. 
The  queftion  then  is ,  in  order  to  bodies  of  the  fame  [peer- 
weight  with  Water,  as  fome  Wood  is,  or  as  Water 
is.  I  fay  of  fuch  al  b ,  that  they  cannot  weigh  in  W ater  - 
and  the  reafon  is  ,  becaufe  they  being  luft  of  the  fame 
weight,  muft' have  their  whole  weight  fupported  by  it  • 
even  as  one  foot  of  Water,  fupports  the  whole^  weight  of 
the  foot  above  it.  It  may  be  evidenced  after  this  manner. 
Take  a  piece  ot  Wood',  that’s  lighter  in  fpecie  than  W  uer; 

and  add  weight 'to  it  by  degrees  ^  till  it  become  of  the 

fame 
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fame  weight  with  Water.  Knit  it  with  a  ftring  to  a 
Ballance,  ond  weigh  it  in  Water,  and  you  will  find  the 
whole  weight  fupported  by  the  Water.  And  the  reafon 
is,  becaufe,  being  left  to  it  felf,  it  can  go  no  further  down 
than  till  the  tipper  part  of  it ,  be  level  with  the  furface  of 
■the  Water.  Now,  the  whole  weight  being  thus  fup- 
ported ,  -  not  one  ounce  of  it  can  burden  the  Ballance.  In 
a  word,  the  Ballance  can  never  be  burdened,  unlefsthe 
body  that’s  knit  to  it,  have  an  inclination  to  go  to  the 
ground  ,  when  left  to  it  felf ,  which  a  body  of  the  fame 
weight  with  Water  can  never  have.  I  conclude  then, 
if  a  body  of  the  fame  weight  with  Water  ,  cannot 
weigh  in  Water ,  ntlthsx  csxiWater  weigh  in  Water ,  fetn» 
Water  is  ofthe  fame  weight  with  Water.  And  There¬ 
fore  the  Water  E  F  R,  that’s  now  within  the  Bubble,  can¬ 
not  in  anywife  burden  the  Ballance  above  ;  but  Tnuft  be 
fupported  wholly  by  the  Water  IKGH,  upon  which 
the  bottom  of  the  Glafs  refts.  If  it  be  faid,'that  the 
Glafs  itTelf  is  fupported  by  the  Ballance,  becaufe ’its 
•heavier  in  fpecie  than  Water  5  therefore  the  Water 
within  that  refts  upon  the  fides  of  it ,  muft  be  fupported 
likewife  by  it.  I  anfwer ,  the  whole  weight  of  the  Glafs 
is  not  fupported,  by  the  Ballance  ,  but  only  a  part;  the 
Water  IKGH  fupporting  the  other  part.  And  this 
part  is  juft  as  much  as  is  the  weight  of  Water,  that’s 
expelled  by  the  Glafs.  Now,  if  the  faid  Water  fup- 
port  fo  much  of  the  Glafs,  becaufe  k  is  the  juft  weight  of 
fo  much  VVater,  why  fhould  it  not  alfo,  fupportthe 
Water  within  the  Glafs  ^  Seing  the  Water  within  the 

Glafs,  is  juft  the  weight  ofas  much  VVater,  as  will  fill 
the  fpace  E  F  R . 

I  come  in  the  next  place  to  ftjew,  that  it  is  the  weight 

of’ 


of-  the  Lead  B  that  turns  the  Scales,  when  the  Water 
comes  in  at  C ,  and  fills  the  half  of  the  fphere.  For 
underftanding  this  ,  letusfupgofe  firft ,  the  weight  that’j 
in  the  Seale  O  to  weigh  fix  ounces;  Secondly ,  that  the 
Glafs  takes  1 2  ounces  to  fink  it  compleatly  under  the  fur- 
fffe  A  D.  Thirdly  ,  the  weight  B  to  be  18  ounces ; 
namely  for  this  cauft  ,  firft,  that  12  of  it  may  fink  the 
Glafs ;  next,  that  the  other  fix  may  couiiterpoife  the  fix 
in  the  Scale  O. .  Laftly  ,  that  the  Water  within  the 
Glafs  weighs  fix  ounces.  I  abftraift  from  the  weight  of  the 
Glafs  it  felf,  which  is  not  confiderable,.  fdng  the  moft  part 
of  it,  is  fupported  by  the  Water,  and  not  by  the  Ballance, 
Now,  I  fay,  ’tis  fix  ounces  of  the  weight  B  that  makesi 
this  alteration,  and  turnes  the’  Scales,  ;  For  if  1 2  ounces 
fink  the  Glafs  below  theWater ,  when  ’its  full  of  Air, 
and  no  Water  in  it,  then  furely  fix  are  fufficient  to  fink  it* 
when  It  is  hall  full, .  And  thereafonis,  becaufe  there  isa 
lels  or  force  in  fix'inchesof  Air,  by  theone  half, 

to  counterpoifea  vveight  of  i  z  ounces,  than  in  1 2  inches  of 
Air.  Therefore  this  Air ,  being  reduced  from  1 2  inches 
to  fix,  it  muftfrake  only  fix  ounces  to  fink  it.  If  this  be, 
then  the  other  fix  ounces  that  now  wants  a  party  to  coun- 
terpoife  them,  muft  burden  the  Ballance,and  be  fupported 
by  the  Seale  .•  and  therefore  ,  to  make  a  new  equipondium 
again,  you  muft  make  the  weight  O  1 2  ounces,  by  adding 
fix  to  it,  that  it  maycounterpoife  12  of  B,  the  other  fix  - 
1  being  counterpoifed  by  the  Air  E  P  F.  Let  us  fuppofe 
i  next,  this  Glafs  to  be  compleatly  full  of  Water, *and 
I  the  whole  Air  expelled.  In  this  cafe  the  Scale  O,  muft’' 
I  have  18  ounces  in  it,  for  making  a  new  equipondium.  The 
reafon  is ,  becaufe  there  being  no  Air  in  the  Glafs  to  coun- 
I  terpoifeany  part  ofB,  the  whole  weight  of  it  muft  be 

fuftained 


^7^  ^joaatJcal  ccpenmcnts* 

fuftained  by  the  Ballance,  and  therefore  in  the  Scale- O, 

.  there  muft  be  i8.  Now,  I  enquire,  whether  thefe  i8 
ounces, are  the  equifondium  of  theV  Vater  within  theGIafs, 
or  of  the  weight  ot  Lead  B  ^  ’Tis  impofllble  it  can  coun- 
terpoife  them  both,  feing  the  Water  is  now  12  ,  and  B 
1,8,  It.tnuft  then  either  be  the  counterballance  ot  the 
Water,  or  the  counterballance  of  the  Lead»  It  cannot  be 
thefirft,  bccaufei  a  cannot  be  in  with  1^8,  It 

muft  then  be  the  fecond.  Or  if  thefe  1 8  ounces  in  the  Scale 
0,be  the  counterpoife  of  the  W ater  within  the  Glafs,!  en  • 
quire  what  fuftains  the  weight  of  the  Lead  B  i  The  weight 
of  it  cannot  be  fuftained  by  the  Water ,  becaufe  ’tis  a 
body  naturally  heavier  than  Water,  it  muft  therefore  be 
fuftained  by  the  Ballance,  _  I  conclude  then ,  that  Water 
'  cannot  tveish  inWater^  If  it  be  objetSed,  that  this  con* 
clufion  feems  to  contradift,  and  oppofe  the  Prefture  of  the 
Water ,  that’s  been  hitherto  confirmed  with  fo  many 
Experiments,  lanfwer,  thcPrejfure  of  theWater  is  one 
thing  ,  and  Water  to  wei^h  in  Water  is  another.  The 
firft  is,  when  one  Pillar  of  Water  counterpoifes  another, 
or  when  a  Pillar  of  Water  counterpoifes  a  Pillar  of  Mercu¬ 
ry,  or  is  counterpoifed  by  a  Pillar  of  Air,  all  which  is  in 
order  to  the  Natural  BallancCy  wherein  bodies  weigh  only 
according  to  altitude.  The  fecond  is,  when  VVater  is 
not  counterpoifed  by  Water,  or  by  Mercury,  or  by 
Air,  or  by  any  other  Fluid-,  but  when  ’its  weighed  by  a 
piece  ot  Lead  ox  ftone  itiXLii  -drti^cial  Ballance^  for  know¬ 
ing  how  many  ounces  or  pounds  it  is  ot ,  as  if  a  man  fhould 
endeavour  to  weigh  the  W^ater  EFR  by  help  of  the 
Ballance  above ,  which  in  effe^f  U  inapofliWe, 
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Figure  25. 

M’Ake  a  Wooden  Ark  after  this  following  manner.  The 
Planks  mufl:  be  of  O^k,  an  inch  thick.  The  height 
40  inches.The  breadth  3  6.Clofs  on  all  fideSjandabove^and 
open  below.  And  becaufe  the  form  is  four-fquarejthere  muft 
be  four  Standarts  of  T imberj  in  each  corner  one,  to  which 
the  Planks  muft  be  nailed.  Four  likewife  upon  the  top, 
crofting  the  other  four  at  right  angles,  to  which  the  cover 
muft  be  joyned.  The  fides  muft  be  plained,  and  the  edg¬ 
es  both  plained  and  gripped  in  all  the  parts,  riiat  the  joyn- 
ings  may  be  clofs.  Upon  the  top  faften  a  ftrong  Iron  Ring, 
asatN,  through  which  muft  be  faftned  a  Rope,  of  fo  ma¬ 
ny  foot  or  fathom.  And  becaufe  the  ufe  of  this  Engine  is 
for  lyiving  under  the  Water,  it.  muft  therefore  be  all  co¬ 
vered  over  with  Pitch  within  and  without,  efpecially  in  the 
couplings.  rAnd  becaufe  this  Inftrument  cannot  fink  of  its 
own  accord,  it  muft  haveagreat  weight  of  Lead  appended 
to  it,  for  that  caufe,  whereupon  the  D/Wj  feet  muft  ftand, 

^  while  he  is  in  going  down.  The  precife  quantity  and  weight 
of  it  cannot  be  determined  •  becaufe  it  depends  upon  the 
quantity  of  the  Ark^  which  if  large,  requires  a  great  weight: 
ifof  a  lefter  fize,  requires  alefter  weight.  But  whatever 
-the  dimenfions  of  the  Ark  may  be, -^the  weight  of  the 
Leaden-foot-fiool cm  Q^dlyh^ioundouthy  trial,  Thisln- 
,vention  then,  is  for  Divings  a  moft  excellent  Art,  for  lift¬ 
ing  up  oiGuns,  Ships^  orany  other  things,  that  are  drown¬ 
ed  below  the  Water.  And  it  is  in  imitation  of  the  D/V- 
ing^  belly  already  found  out ,  and  made  ufe  of  with  fuccefs. 
It  is  called  aBell,  becaufe  of  the  form,  that  reprefentsa 

V  Church- 
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Church-bell  indeed ,  being  round,  wide  below,  and  nar¬ 
rower  in  the.  top ;  only,  the  matter  is  of  Lead.  Itfeems,  - 
it  is  of  this  mettal,  firft,  becaufeLead  is  weighty,  and  will 
therefore  eafily  fink :  fecondly,  becaufe  it’s  eafily  founded,, 
and  will  by  this  means ,  being  of  one  piece,  be  free  of  rifts, 
and  leaks :  thirdly^  it  being  of  Lead,  will  be  of  a  confi- 
derable  ftrength  forrefifting  the  force  of  the  V  Vater,-  chat 
ordinarily  breaks  in  pieces  Veflels  that  are  weak.  I  cannot 
well  dtvine-and  guefs  the  reafon,  why  firft  itisround,  and 
next  narrower  above,  than  below,  unlefs,  becaufe  itsmore 
eafily  founded  after  this  way,  tlian  after  another.  This 
device  here  defcribed  is  named  a.  Diving  Ark firftjbecaufe 
it  is  of  Timber,  and  next,  becaufe  it  faves  a  man  from  be¬ 
ing  overwhelmed  with  the  Waters.  I  prefcribe  it  of  Woorl, . 
becaufe  of  lefs  trouble,  and  expence  in  making  of  it.  ’Tis- 
four  fquare,  becaufe  it  contains  under  this  Figure,  far  more 
Air,  than  if  it  were  round  •,  even  as  much  more,  as  a  fquare 
Vfcflbl  30  inches  wide  ,  contains  more  than  a  round  Veftel 
30  inches  wide.  Now,  the  more  Air,  that  sin  the  Veftel, 
the  eafier  is  the  refpiration,  and  the  longer  time  is  the  man 
able  to  abide  under  the  Water,  which  two  things  are  of 
great  advantage  to  this  Art.  For  if  by  a  guefs  we  reckon, 
how  much  more  Air  is  in  the  one,than  in  the  other,we  will 
find  in  the  Ark,  as  before  it  is  defcribed,  30  fquare  foot  of 
Air,  but  in  the  £f//,  though  it  be  36  inches  wide,  as  well 
above,  as  below,  yet  little  more  than  23  will  be  found, 
which  is  a  confiderable  difference.  But  far  lefs  muft  be  in 

it,  feing  it’s  narrower  above,  than  below^  Befides  this  ad¬ 
vantage,  there  arc  others  very  ufeful :  for  being  of  Wood, 
it’s  more  tradlable.  Next,  feveral  Knags  of  Iron  may  be 
faftened  conveniently  to  the  fides  within,  to  which  a  man 

faftning  his  hands,  .may  keep  his  body  fijced  and  fure  in  go- 


ingdown,  andcoHimg  up,  Moreover,  if  a  man  were  in 
hazard  to  be  confounded  with  fear, .  oriofe  the  right  exer- 
cife  of  his  fenfcs,  and  fo  be  in  danger  of  falling  out  of  the 
Ari  ;  or  if  his  feet  Ihould  Aide  off  (he  foot-  fod ,  and  his 
hands  fail  him  too,  a  chord  knit  to  oncof  thofe,and  faften. 
ed  about  his  waft  or  middle ,  might  bring  him  up ,  though 
he  were  dead.  T  hen,  its  far  eafier  to  cut  out  a  window  Or 
two  in  the  fides  of  it ,  not  very  large,  but  little,  as  K  and 
1,  whereby,  they  being  covered  with  Glafs,  a  man  may  fee 
at  a  diftance,  what’s  upon  the  right  hand,  and  what’s  upon 
the  left,  and  what  is  before.  This  device  is  of  excellent 
ure,for  through  the  want  of  it,the  Diver  fees  no  more, but 
what  is  juft  below  him,  which  fometimes ,  when  he  is  near 
the  ground  ,  will  not  exceed  thecompafs  of  a  large  Miln- 
wheel.  But  if  fo  be ,  three  holes  be  cut  thorow ,  one  on 
every  hand,  and  one  before, he  may  fee  as  much  bounds,and 
all  things  in  it, as  if  he  were  not  inclofed,and  invironed  with 
acover.  A  little  fchelf  likewife  may  be  fixed  upon  the 
one  fide  or  the  other ,  for  holding  a  Compafs  with  a  Mag- 
l^netical  NeedlCjfor  knowing  how  fuch  and  fuch  a  thing  lies 
in  the  ground  of  the  Sea.'  In  one  of  the  corners  may  hinga 
■  little  bottle  with  fome  excellent  fpirits,  for  refrelhing  the 
ftomach,  under  Water.  Many  moe  advantages  I 
might  name ,  this  Engine  being  of  Timber ,  but  lhall  for¬ 
bear  ;  leaving  the  colletftion  of  them  to  the  ingenious 
Reader,  and  proceeds  to  anfwer  fome  objedions,  that  may 
bemadeagainft  it. 

Firft,  if  this  Engine  be  made  of  Wood ,  it  will  not  fink 
lo  eafily,  as  being  made  of  Lead.  I  anfwer,  this  difficulty 
is  foon  overcome,  namely  by  making  the  the - 

he  avier:  therefore  how  light  foever  it  be,  a  weight  may 
I  befound tocounterpoifeit inthe VVateif  Itkbejudged 
I  V  3  too 


I 
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too  lioht  in  Timber,  it  may  be  lined  with  Lead ,  efpecially '  j 
without.  Secondly , ..  if  it  be  of  Wood ,  there  muft  be  | 
couplings  and  joynings  init ,  and  fo  rifts  and  leaks  in  it, 
through  which  the  Water  may  come,  I  anfwer,  there  g 
is  lefs  difficulty  here  ,  than  in  the  former  •,  becaufe  the  !■ 
joynts  may  be  made  foclofs  in  all  the  parts,  and  may  be  fo  • 
covered  over  with  pitch  >  ot  with  fome  fuch  like  matter, .. 

-  that  it  may  defie  either  Water  to  come  in ,  or  Air  to  go 
out.-  Thirdly  ,  ifitbe  madeof  Wood  ,  it  will  be  in  h|-  /j 
zard  of  breaking  by  the  force  of  the  Water ;  dor  oft  times  4 
its  found  ,  that  the  ftrongeft  Hcgfhiadv/lW  buiQ:  afunderby 
thePieflUre  of  it,  if  they  go  but  down  7  or  8  fathom. 

I  anfwer ,  this  objeiffion  flows  from  the  ignorance  of  the 
nature  of  Fluid  bodies.  If  fo  be  then ,  that  a  man  knew, 
thatthe  Preflureof  VVater  is  uniform,  moft  equal,  and 
prefTeth  upon  all  the  parts  of  a  body  within  it  alike  ,  no  - 
fuch  fcruple  would  occucre.  I  fay  then,  the  Ark,  though 
no  thickt^r  in  the  fides ,  than  a  thin  fawen  dale ,  will  go  > 
down  5  in  fpight  of  all  the  Preffure  that’s  intheVVater, 
not  only  ijo,:  but  20^  or  3^  fathom,  without  all  hazard, 

'  And  thereafon  is,  becaufe  what  Preffure  foever  is  without, 
to.  prefs  in  the  fideS',  the  fame  degree  of  Preffure  is  within 
toprefs  them  out.  By  this  means  3  there  is  not  one  part 
of  the  Water ,  how  deep  fo.ever  ,  to  which  the  Ark  may 
comedown ,  but  there  will  be  found  as  much  force  in  the 
Air  withinjas  will  counterballance  the  whole  weight  with* 

~  out, as  will  be  infallibly  demonftrated  afterwards.  This  an - 
fwers  a  fourth  objection  ,  namely  if  holes  be  cu  t  out  in  the 
fides  of  the  Ark, in  ftead  of  windowS3the  force  of  the  V  Va* 
ter  will  break  the  Glaffes  in  pieces, that  covers  them, There 
is  here  no  hazard,  though  the  faid  windows  were  12  inches 

in. Diameter :  butits  not  needful  they  be  fo  large.  It’s  fuf- 

- - -  . 
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ficient ,  if  they  be  2  .inches  wide:  for  a  mans  eye  near  to 
a  hole,  1  inches  wide  3  will  fee  a  great  way  about  him. 
There’s  a  neceflity  the  Glaffes  be  joyned  in  with  cement, 
that  Water  may  not  have  accefs  to  come  in ,  or  Air  to  go 
out.  In  fuch  a-cafe  ther’s  no  hazard ,  that  the  PrefTure  of 
the  Water  3  will  break  through  the  windows ,  or  break 
the  Glaires5  becaufe  the  Preffure  of  the  Air  within ,  being 
of  the  fame  force  with  theftrengthof  the  Water  without, 
theGlafTesarekeepedinrire,  It  may  be  enquired,  what 
hazard  would  follow ,  upon  fuppofition  a  fmal*  hole  were 
pierced  in  the  head  of  the  Ark  above,  when  it  is  going 
down  ^  I  anfwer ,  ther’s  not  fo  much  hazard ,  as  a  man 
■would  think*,  provided  the  hole  be  not  wide,  but  narrow. 
Ifitbewide,  not  only  the  Water  comes  in  ,  but  the  Air 
goes  out,  the  one  thrufting  it  felf  by  the  other.  If  the  hole 
be  no  wider ,  than  the  point  of  a  bodkin  is  in  thicknefs* 
ther’s  no  danger  at  all ;  for  by  reafon  of  the  ftrait  pafTage  5 
the  one  cannot  thrufl:  it  felt  by  the  other ,  and  therefore 
neither  the  Water  can  come  in,  nor  the  Air  go  out-  And 
this  comes  to  pafs ,  by  reafon ,  that  the  Air  within ,  is  as 
ftrongas  the  Water  is  without.  Now,  if  they  be  both  of 
the  fame  ftrength  and  force ,  why  ought  the  Air  rather  to' 
go  out,  then  the  Water  to  come  in^  or  the  Water  rather 
to  come  in,  then  the  Air  to  go  outif  I  am.  confident,’ 
tiroughthehole  were  as  wide,  as  a  man  might  thruft  in  his 
little  finger,  yet  no  irruption  of  Water,  or  eruption  of  Air 
would  follow.  This  demonftrats  clearly,  that  though  a 
fmall  rift,  or  leak  fhould  happen  in  the  Ark ,  yet  no  haz¬ 
ard  or  danger  would  follow  thereupon.  ^  If  it  be  inquired, 
whither  the  greateft  hazard  is  from  the  ingrefsof  the  Wa¬ 
ter ,  or  from  the  egrefs  of  the  Air  r  I  anfwer  \  ther’s  no 
danger  from  the  coming  in  of  the  W^ter  irom  above-,  be¬ 
caufe 
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caufe  as  itvcomes  in,  it  falls  down,  and  fo  mingles  with  the 
reft  below.  But  if  the  Airfliould  goout,  the  fills  pre- 
fently  full  of  Water ,  and  drowns  the  man  that  is  in  it. 

The  next  thing  confiderable  in  this  Diving  Inflrument^ 
is  the  foot-ftool  of  'Lead  C  D,  that’s  not  only  ufeful  for  a 
man  to  fct  his  feet  upon,  when  he  dives?  but  erpecially 
for  finking  of  the  Ark.  For  this  being  made  of  T  imber  5 
andfullof  Air ,  cannot  of’its  own  accord  go  down,  unlefs 
it  be  pulled ,  and  forced  by  fome  weight.  It  may  either 
be  broad  and  round,  or  fquare :  if  fquare,  a  large  foot  over 
from  fide:  to  fide,  or  16  inches  will  determine  the  breadth. 
By  this  means,  it  will  happen  to  be  pretty  thick,  feinga 
great  quantity  of  Lead  is  required.  In  each  corner ,  there 
.muftbeahole,  for  four  chords,  by  which  it  is  appended  to 
the  mouth  of  the  Ark.  Between  it ,  and  the  roof  within, 
muft  be  the  height  of  a  man  and  more.  The  weight  of 
it ,  cannot  be  well  determined  without  trial  ?  feing  it 
depends  upon  the  dimenfions  of  the  Ark.  Firft  then  try, 
how  much  weight,will  bring  the  top  E  F  G  H  level  with 
the  furface  of  the  Water.  When  this  is  found,  add  a 
little  more  weight  till  it  begin  to  fink ,  and  this  will  furely 
take  it  to  the  ground,though  it  were  40  fathom.  'Tis  to 
be  obferved  ,  that  when  the  top  E  F  is  level  with  the  fur- 
face,  there  is  here  a  juft  counterpoife,  namely  between  the 
Lead  foot  •  (tool  zsapondus^  and  the  Ark 

on  the  other  part ,  as  a  potentia  ?  for  with  what  force  the 
Ark  endeavours  to  pull  up  the  Lead  5  with  the  fame  force 
ftrives  the  Lead  to  pull  down  the  Ark.  Hence  it  is,  that 
as  a  fmall  weight  will  turn  a  pair  of  Scales  ,  when  they 
ire  in  equilihrlo  fo  a  fmali  weight  added  to  the 
will  fink  the  Ark.  Though  it  may  feem  difficult  to 
decerraine  the  juft  weight  of  the  foot-ftool ,  without  trial 
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as  r  faid,  yec  I  purpofe  to  eflay  It.  For  this  caufe  con* 
fider  that  there  is  no  Veffel  of  Wood  altnoft,  if  it  be  once 
full  of  Water,,  but  the  orifice  of  it  will  ly  level  with  the 
lurface  of  the  V  Vater ,  wherein  it  fweems,  T his  propo- 
fitioa  is  fo  evident  from  experience  ,  that  it  needs  no  con¬ 
firmation.  Frora  this  I  gather,  that  as  much  Weight  of 
Lead  or  Stone  will  bring  the  top  of  the  Ark  E  F‘G  H,, 
level  with  thefurface  oftheVYafer,  as  is  the  .weight  of 
the  Water,  thatfillsit.  If  yoa  fuppofe  then  the  Ark 
to  be  3  5"  inches  broad  ,  and‘40  iiKhes  high  ,  it  mufl:  con» 
nin  3.0  cubiquefobt  of  Water.  .  NdWVfuppofing  each 
fquaiefoot  of  this  Water  to  weigh  yYpoUfid,  30  foot 
muff  weigh  id 80  pounds.  This,  is  gathered' from  frial 
and  experience ,  for  after  exad  fearch ,  I  found  a  cubique 
foot  of  Water,  in  bulk  about  id  pints  of  our  meafure,to 
weigh  Jd  pound.  Take  then  a  piece  of'  Le'ad  of  that 
weight,  and  you  vvill  find  it  make  a,  juft'COUnferpqile  with 
the^Ark,  If  any  be  defifous  to  know  th'e  'qteuttty  of  it. 
I  anfwer,if  lead  be  13,  times  naturally  heavier  then  Water, 
you  will'find  that  a  piece  of  Lead  about- id  inches  every 
way  will  do  it.  If  it  be  objefted,  that  when  a  mahsbody 
is  within  the  Ark ,  the  weight  of  the  foot-ftool  ir.u'ft  be 
lefs,  even  as  much  lefs,.  asisthe  y/eightoftheman,whotn 
Lfu-ppofe  to  weigh  224  pound,  or  14  ftone.  I  anfwer, 
the  whole  weight  of  the  man  is  not  to  be  deduced  from 
the  foot-ftool ,  but  the  one  half  only ,  and  the  reafon  is, 
becaufe  a  mans  body  beiiig of  the. fame  fpecifick  and  tia-” 
tural  Weight  with  Water,  it  cannot  preponderat  or  weigh 
in  Water  ,  becaufe  magnitudes  only  naturally  heavier 
then  Water  weigh  in  VVa'ter ,  as  Lead  ',  or  Stone  j 
therefore  feing,  the-  one  half  of  the  man  is  within  the  Arkj 
and  the  other  without  among' the 'Water,  that  part  only 
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‘  itiuft  wci^^h  j  tli^t's  itivironcd  with  Air,  .This  nisy  {cciii 
a  plaufibie  anfwer,and  might  do  much  to  fatisfy  thefe,  that 
are  not  very  inquifitive,  yet,  being  examined,  it  will  be 
found  unfufficient.  Therefore,  I  fay,  ther^e’s  not  one  part , 
of  the  mans  body^  that  weighs  within  the  Aik ,  ormakes 
it  heavier.  \Yet,.,  I  affirm,  that  when  \he  mans  body  is 
within  the  Ark ,  a  lefs  weight  will  fink  it ,  then  when  his 
body  is  out  of  it,  even  as  much  lefs  than  before  ,  as  is  the  , 

juft  weight  of  the  one  half  of  the  man.  Foi  example ,  if 
1 580  pound  be  the  juft  counterpoife  of  it  without  the 
Man,  then  after  the  Man  is  in^  it,  it  will  take  only 
1568  pound  to  counterballance  it,  fuppofing  the  one 
half  of  theman  to  weigh  1 12  pound  ,  orfeveaftone:  yet 
it  is  not  the  weight  of  the  man  chat  makes  this  difteience. 
For  undcrftanding  what*s  the  caufe  of  this  alteration,  ^^on- 
fider, that  when  a  mans  body  is  within  the  Ark,there  is  lefs 
Air  in  it,  tlisn  while  his  body  is  out  of  it,  even  as  much, 
lefs  in  quantity ,  as  the  bulk  of  the  parts  are ,  that  are 
within.  If  this  be ,  then  muft  the  Ark  become  heavier, 
not  becaufe  the  mans  body  makes  it  heavier ,  but  becaufe 
there  is  lefs  Air,  in  the  Ai  k,  then  before ,  and  therefore, 

there  arifes  an  inequality  between  the 'vv’’eight  of  the  foot- 

ftool  and  the  weight,  or  rather  lighenefs  of  the  Ark.  ^For 
if  1680  pound  of  Lead  ,  was  the  juft  counterballance  of  it, 
when  it  had  30  cubique  foot  of  Air  within  it ,  it  muft 
exceed,  when  there  is  lefs  Air  in  it.  But  there  occuies, 
here  two  difficulties,  the  firft  is,  what  s  the  reafon,  why  as_ 
much  weight  itiuft  be  deduced  from  the  foot'ftooUasds  the 
the  precife  weight  of  the  one  half  of  the  man  ^  Secondly, 
how  (hall  we  come  to  the  true  knowledge  of  that  weight  ,5 
that  is ,  to  know  diftinftly  how  many  pounds  or  ounces  it 
is  of  t  For  anfwer ,  let  usfuppole,  that  the  one  half  or 
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the  man,  is  juft  as  heavy,  as  fo  much  Water  equal  in  bulk 
to’his  own  half.  This  may  be  granted  without  fcruple, 
feing  a  mans  body  is  judged  to  be  of  the  fame  fpecinck, 
and  natural  weight  with  Water  .•  and  though  there  fhould 
be  fome  fmall  difference,  yet  it  will  not  make,  or  produce 
any  infuffidency  in  the  argument , .  for  thefe  demonftrati- 
ons  ,  are  not  Mathematical  but  Phyfical.  Therefore,  as 
much  Water  in  bulk,  as  is  equal  to  that  part  of  the  man, 
that  is  within  the  Ark,  muftbe  as  heavy,  as  the  half  of* 
the  man.  Now  fuppofing  the  half  of  the  man,  to  weigh 
112  pound  ,  and  confequently  that  Water,  to  weigh 
as  much  ,  I  affirm  the  faid  Water  to  contain  34  5  '^ 
cubique  inches  *•  but  3456  cubique  inches,  makes  exadly 
two  cubique  feet,  which  Tgather  thus.  Seven  pound  of 
Water  requires  216  cubique  inches,  becaufe a Cubeof 
fix  inches,  weighs  exadly  feven  pound,  therefore  accord¬ 
ing  to  the  rule  of  proportion ,  1 1 2  pound  will  require 
3  4  5^  inches,  which  amounts  to  two  cubique  foot, '  The 
•  Aik  then  by  receiving  the  one  half  of  the  mans  body, 
lofeth  two  cubique  foot  of  Air ,  therefore  if  30  foot  of  Air, 
require  1680  pound  weight  of  Lead  to  counterpoifeit, 
28  foot  of  Air,  muft  require  only  15^8  pound  :  therefore 
to  make  a  new  counterballance ,  you  muft  deduce 
pound  from  the  foot-ftool.  This  anfwers  both  the  diffi¬ 
culties^  If  it  be  faid ,  that  the  foot-ftool  weighs  lefs  in 
VVater  thanin  Air,  therefore  it  muft  be  heavier,  then 
1680  pound,  I  anfwer ,  "tis needful  to  abftrad:  from  that 
difference,  till  the  juft  calculation  be  once  made,  and 
that  being  now  done,  I  fay  ,  that  a  Cubeof  Lead  16 
inches  weighing  1680  pound,  (  If  Lead  be  13  times 
heavier  than  VVater,^  will  lofe about  130 pound.  The 
reafon  is  evident^  becaufe  a  heavy  body  weighs  as  much 
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lefs  in  Water  than  in  Air ,  as  is  the  weight  of  the 
Water  it  expells.  But  fo  it  is ,  that  a  Cube  of  Lead 
of  1 6  inches  expells  a  Cube  of  Water  1 6  inches: 
'But  a  Cnbe  of  VVater  i5  inches  weighs  130  pound, 
which  I  gather  thus.  21^  inches, or  a  C ube  of  fix  inches, 
weighs  fcven  pound,  therefore  4032  inches ,  inuft  weigh 
130  pound.  Forif  2i5 give 7, 4032  mull  give  130.  B^c 
to  return.  Though  there  be  fmall  difliculty  to  let  it 
down  and  to  fink  it  20  or  30  fathom,  yet  there  is  no  fmall 
difficulty  toj’pull  it  up  again.  And  the  reafon  is  this,-  ' 
becaufe  the  further  down  it  goes ,  the  Ah' within.,'  is  the  « 
more  contracfied ,  and  thruft  up,  by  the  PrefTure  of  the  •* 
Water, towards  the  roof.  By  this  means,though  near  the  ' 
top  of  the  Water,  there  was  little  difference  between  the  ■% 
■  weight  of  the  Lead aad  the  Ark-^yttgoe  10  fathom  down, 
the  difference  is  great,  the  weight  of  the  one,far  exceeding  4 
the  weight  of  the  other, and  therefore  there  mull  be  great¬ 
er  difficulty  to  pull  it  up  from  10  fathom,thanfrom  j  :  and 
yet  more  difficulty  from  20  than  from  10.  However,  ■ 
yet’tis  obfervable  that,  as  the  Ark\a  going  down,  be¬ 
comes  heavier  and  heavier  ,  fo  in  coming  up,  it  growes 
lighter  and  lighter :  therefore  lefs  flrength  is  required ,  in 
pulling  it  up  from  the  tenth  to  the  fifth  fathom  ,  than 
from  the  fifteenth,  to  the  tenth  :  the  reafon  is,  becaufe 
in  coming  up ,  the  Air  within  expands  it  felf ,  and  fills 
more  fpace  in  the  Ark ,  which  in  effeCl  makes  it  lighter, 
and  more  able  to  overcome  the  weight  of  the  Lead,  To 
make  thefe  things  more  evident,  let  us  fuppofe,  that  when 
the  Ark  is  down  1 8  or  20  fathom,the  Air  to  be  contracted 
by  theforce  of  the  Water ,  from  L  M  to  P  CL'i  2  inches. 
Next }  that  the  weight  of  the  foot- flool  is  id8o  pound. 
Now, -if  this  weight  was  the  juft  counterpoife  of  the  Ark,  . 
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at  the  top  of  the  Water ,  then  furely  it  muft  far  exceed 
it  now  >  when  it’s  20  fathom  down,  becaufe  the  Air  that 
was  3  o  foot,  is  now  reduced  to  2 1 .  Count  then,  and  you 
will  find ,  that  if  30  require  1680 ,  2 1  will  only  require 
1176:  therefore  the  weight  of  the  Ze4^,  will  exceed  the 
weight  of  the  at  20  fathom  deep,  by  504  pound 
This  wil]  be  yet  more  evident,  if  we  confider,  that  while 
the  top  of  the  Ark  E  F  G  H  ,  is  level  with  the  furface 
above ,  the  VVater  thruft  out  cf’its  own  place  bythis 
bulk  is  juft  the  weight  of  both  Lead  znd  Ark.  But 
wnen  ’its  down  2  o  fathom,  and  the  Air  reduced  from  L  M 
toP*Q>  there  cannot  befo  much  Water  expelled  now 
as  before  ,  feing  the  fpace  L  M  P  is  full  of  Water. 
Now,  I  fay  5  th^Leadzt  20  fathom,  muft  be  exaftly  fo 
much  heavier  than  Ark  ^  as  is  the  weight  of  the  faid 
WaterLM  PQ,  which  in  efFea:  will  be504.  pound.* 
for  itsafquare  body  ,  ^6  inches  in  thicknefs'and  12  in 
deepnefs.  The  weight  of  the  rope  is  likewife  to  be 
confidered ,  that  lets  down  the  Ark :  for  the  longer  it  be, 

and  more  of  it  goes  out,  it’s  the  heavier,  and  moretrouble- 
lome  to  pull  up. 

There  isno  way  to  cure  this  difficulty,  but  by  finding 
out  a  v’ay ,  how  to  keep  a  juft  counterpoife  between  the 
and  the  Ark  ,  all  the  time  it  is  in  going  down.  If 
the  Air  within  did  not  contravftit  felf,  no  difference  would 
happen:  butthis  is  impoffible,  fo  long  as  the  Water  is 
under  a  Preffure.  T he  expedient  then  muft  be  found  out 
another  way ,  namely  by  kniting  a  fmall  rope  to  the  iron 
ring  N,  in  length  with  the  other ,  to  which  at  certain  di- 
ftances,  relating  to  the  fathoms  the  goes  down ,  muft 

befaftned  empty  little  Veffels  of  Wood,  or  bladders, 
which  by  their  lightnefs,  may  compenfe  the  decrement 

-X  2  “  and 
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and  decreaftng  o?  the  Air.  Firft  then ,  let  down  the  Ark 
three  fathom,  and  fee  how  much  it  is  heavier  than  before  .• 
and  as  you  find  thedifference,  fb  faften  to  R-one  RIaddei, 
or  two  ,  till  the  be  brought  near  . to  a  counterpoife; 
Secondly,  let  it  go  down  other  three  fathom,  andobfeive 
that  difference  alfo,  and  accordingly  faflen  to  T  as  many,, 
as  will  reduce  the  two  to  a  counterpoife  again.  Do  after 
this  manner ,  till  it  link  15  or  2  o  fathom. '  Tis  be  ob-r 
ferved,that'the  further  down  the  Ark  goes, ‘the  difference 
is  the  lefs :  therefore  lefs-  addition  will  ferve  j  and- the 
reafon  is ,  becaufe  there  is  lefs  Air  contradfed ,  in  pafling' 
between  the  fifth  and  the  tenth  fathom  than  in  pafling. 
from  the  firft  to  the  fifth.  The  proportion  of  contradfion- 

is  reprefented  by  the  unequal  divifions  within  the-  mouth 
of  the  Ark ,  as  i 2 ,  ,3 . 4. .  In  a  word ,  by  what  propor¬ 
tion  the  decrement  of  the  Air  is ,  by  that  fame  proportion 
muft  the  addition  be,  upon  the  rope  S  N,’  Suppofe  cheny 
the  Air  to, be  diminifhed  four  inches,  in  going  down  four, 
fafhom,  which  will  be  5184  fquare  inches,  or  three  fquare. 
fopt,  then  furely  as  much  Air  muft  be  added  to  the  rope 
S  N by  bladders.  ■  In" going  down  as  far,  let  us.  fuppofe 
three  inches  to.becontradfed^then  lefs  will  fuffice.  Though 
it  cannot  be  determined  without  trial ,  how  much  Air  is 
contradied  in  three  fathom ,  and  .how  much  infix,  and 
how  much. in  nine ;  yetthisis  fure,  that  the  decteafing  is 
according  to-  unequal  divifions ,  that’s  to  fay  ,  lefs  in  fix. 
than  in  four  j  lefs  in  8,.  than  in  fix,  and  lefs  in  i  o,  than  in 
S,' and fo downward ?  and  that  this  is  the  rule,  namely 
according  tp.whatquantity,the  Air  within  the  Ark  is  con-- 
tradled,  according  tof  hat  fame  meafure,muft  the  addition 

ofAir  be  to  therope, .  If  it  befaid,  that  Bladders  full  of 
wisd,  cannot  go  .down  thoiow  the  VYater  without  burft-. 
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ing.  lanfwer,  ’tisamiftake,  becaufe  their  fides  being 
pliable  5  and  not  ftiff  like  the  fides  of  a  Timber  Vefiel,  . 
they  yeeld ,  and  therfore  cannot  burft.  It's  obfervable 
that  when  a  bladder  goes  far  down,  the  fides  becomes 
flaccid  and  flagging:  In  this  cafe,  the  Air,  that  before, 
had  theforme'ot  the  Bladder,  and  was  fomewhat  ovall, 
muft  now  become  perfedly  globular ,  and  round:  for’tis 
fure  ,  that  the  dimenfionsot  it  are  altered  by  the  PrefTure 
of  the  Water,  namely  from  more  quantity  to  lefs:  if  this 
be,  then  the  form  muft  be  round,  feing  the  PrefTure  of  the 
Water  is  moft  uniform  5  even  as  drops  of  Water,  or 
Rain  from  a  houfe  fide  are  round  upon  this  account.  T his 
fecond  way, may  be  thought  upon  alfo.  Make  xht  Leaden 
foot-flool  that  finks  the  Ark,  not  of  one  piece, but  of  many, 
that  fo  ,  when  the  Air  within  it ,  begins  to  be  contrailed 
by  degrees,  ‘  in  going  down,  a  proportionable  weight  may 
be  Tub tra died  ,  for  keeping  a  iuft  counterpoife ,  all  the 
whileof  the  defeent.  Or  becaufe  the  greateft  trouble  is 
in  bringing  of  it  up,  let  the  D/Ver,  when  once  he  is  at  the 
bottom,  fubtradfo  much  Weight  from  the  foot-ftool,  as 
he  thinks  will  go  near  tO’  make  a  counterpoife,  at  that 
deepnefs.  For  example,  if  the  weight  of  the  foot-ftool 
be  40  pound  heavier  than  the  Ark,  then  let  him  fubtrad 
30  or  36,  which  may  ly,  and  reft  upon  the  ground,  till 
it  bedrawenup,  at  a  convenient  time,  by  a  chord.  By 
his  means  it  will  be  eafie  to  move  the  Ark^  from  one  place 
to  another.  Next,  there  (hall  be  little  or  no  difficulty  to 
pull  it  up:  Nay,  upon  fuppoficion,  the  rope  were  broken,' 
by  which  it  was  let  down,  yet  if  the  pleafe,  he  may 
come  up  without  any  mans  help.  And  this  is  moft  eafily 
done ,  namrcly  by  fubtrading  as  much  weight, as  will  make 

the  Ark  the  ftronger  party# .  "Tispbe  obferved,  that 
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when  you  are  at  the  bottom,  and  if  you  make  the  ZeWbut 
one  pound  lighter  than  the  Ark,  it  will  furely  come  up, 
and  cannot  flop  by  the  way.  Thereafonis,  -becaufea 
very  fmall  weight  will  turn  the  Scales, between  two  bodies, 
thus  weighing  in  Water.  Next,  the  further  the.,^ri 
comes  up,  it  becomes  the  lighter,  becaufe  the  Air  within 
it,  expands  itfelfthemore.  But  leaving  this,  let  us  come 

■  to  explicat  the  reafon,  why  ' the  contraftion  of  the  Air 
is  not  uniform,  but  rather  difform.  For  if  in  going  down 
•  three  fathom  ,  three  inches  be  contracted  ,  there  will  not 
’  be  other  three  contracted  in  going  down  the  fecond  three, 

■  but  lefs ;  and  yet  lefs  in  going  down  the  third  three.  Two 
things  then  are  to  be  explicated  here.  Firfl,  why  there 
is  a  contraction.  Next ,  why  it  is  after  fuch  a  manner. 
As  for  the  firfl ;  the  contraction  iscaufed  by  the  PrefTure 
of  the  Water,  which  gradually  increafeth  from  the  top  to 
the  bottom  5  as  is  clear  from  thelaft  Experiment:  there¬ 
fore  ,  there  being  a  greater  PrefTure  in  a  furface  fix 
fathom  deep,  than  in  a  furface  three  fathom  deep,  the  Air 
within  the  Ark ,  mufl  be  more  contracted  in  pafling 
between  the  third  and  fixth ,  than  in  pafling  between  the 
firfl  and  third.  When  I  fay  more  contracted, the  meaning 
iSjthat  more  quantity  is  contracted  to  lefs, whereby  the  Ben- 
fd  of  it  is  more  intended  ;  or  that  the  Air  is  more  bended. 
As  for  the  fecond ,  we  muft  remember  from  the  lafl  Expe¬ 
riment,  that  the  caufe  of  this ,  is  not  from  the  Water, 
as  ifforfooth  the  PrefTure  of  it ,  were  according  to  unequal 
proportion,  but  from  the  Air  it  felf,  whole  kind  and 
nature  it  is ,  to  fuffer  comprelfion  after  fuch  a  way.  ’Tis 
.evident  inWind-guns ^  whofe fecond  fpan  of  Air  is  com- 
prefl  with  greater  difficulty,-  than  the  firfl  .■  aW  the  third 

'with  greater  difficulty ,  than  the  fecond.  Tis  fo  with 

all 
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all  bodies  endowed  with  Benfil:  for  the  longer  you  ' 
bend  5-you  find  the  greater  difficulty.  As  there  is  a  great 
difadvantage  to  the  man  that  Dives ,  Irom  the  contradlion 
of  the  Air,  fo  there  is  a  great  advantage  to  him,  from  this^ 
manner  and  way  of  contraftion  5  for  if  it  were  uniform, 
according  to  the  Prefiure  of  the  Water ,  then  if  three 
fathom  compreft  three  inches,  fix  fathom  ought  to  com- 
prefle  fix  inches,  nine  fathom  nine  inches ,  and  fo  forward, 
till  by  goin^  down,  either  the  whole  Air ,  (hould  be  com¬ 
preft  to  no  inches  ,  0/  elfe  very  little  Ibould  remain  for 
lefpiration,  , 

The  next  thing  to  be  taken  notice  of ,  is  that  all  the 
while, during  the  down  going  of  the  there  is  ftill  equa¬ 

lity  of  weight, between  the  PW^Jof  the  Water  ,  and  the  ' 
Fotentiaoi  the  Air,  for  with  what  degree  of  weight,  the 
Water  prefleth  up  the  Air,  with  the  fame  degree  ot  force 
and  power,  doeth  the  Air  prefs  down  the  Water.  If  this 
were  not,  it  would  be  impoffible  for  a  man  to  go  down^  be- 
caufcofpain.  For  when  one  part  of  a  mans  body,  islefs 
preft  than  another ,  there  arifetha  confiderable  pain,  which 
fometimes  is  intolerable,  as  is  evident  from  the  application 
oiFentofo-glaffes.  This  equality  of  weight, is  the  true rea- 
fon  5  why  refpiration  is  fo  eafie.  Yet  Tis  to  be  obferved, 
that  a  man  cannot  breath  fo  eafily  in  they^r^^'jUnder  the  Wa¬ 
ter, as  above  in  the  Air  t  not  becaufe  there  is  any  inequality, 
between  the  weight  of  the  Water ,  and  the  force  of  the 
Air  5  but  only  becaufe  the  quantity  of  It  is  little.  For 
when  a' man  fucks  in  as  much  Air, as  fills  his  lungs, the  quan¬ 
tity  muft  be  diminifhed  .*  if  this  be,  the  Water  muft  afcend 
by  proportion, though  infenfibly.  When  a  man  thruftsouc 
the  fame  Air  again,  the  quantity  is  increafed  •  if  this  be, 
then  theWatermuft  fubfidealittlex  both  which  cannot  be  ^ 

with. 
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without  difficulty5feiag  there  is  a  fort  of  ebbing  and  flowing 
both  of  the  Air  and  of  theWater,in  every  rcfpiration.  But 
it  rather  feems  (  you  fay  )  that  this  difficulty  flowes  from 
the  ftrong,  extraordinary  benfil ,  that  the  Air  is  under,  -i 
anbver,  as  long  as  thepreffure  of  a  Fluid  is  uniform,though 
in  a  high  degree,  yet  there  can  be  no  trouble  in  refpiration; 
becaufe  with  what  force  foever,it  is  driven  in  upon  the  lungs, 
with  the  fame  force  it  is  driven  out  again:  therefore, though 
the  Air  welive  in,  were  as  much  again  bended  as  it  is,  yet 
(as  is  probable)  we  would  find  no  more  difficulty  in'breath- 
ing  than  now.  There  is  one  thing  makes  b-cathing  eafie  un¬ 
der  the  Water, in  the  Ark, namely  this  •,  when  a  man  fucks 
in  the  Air  to  his  lungs,  his  breaft  and  belly  goes  out,  and  fo 
fills  thefpace  delerted  by  the  Air,  that  goes  in.  This 
makes  the  ebbing  and  flowing  far  lefs. 

From  this  equality  of  weight  between  the  prefTure  of 
the  Water ,  and  the  prefTure  of  the  Air ,  we  fee  good 
ground  to  fay ,  that  though  thevfr^,were  no  thicker  in  the 
fides,  than  a  thin  fawed  dale ,  yet  there  would  be  no  haz¬ 
ard  of  breaking.  I  am  confident,  though  it  were  no  ftronger 
-  in  the  fides ,  than  a  wine-glafs,  that’s  foon  broken ;  yet  it 
might  go  down  40  fathom  without  hazard,  or  danger  of 
burfting.  This  affords  good  ground  likewife  to  make 
windows  in  the  Ark  covered  with  glafs :  for  if  the  PrefTure 
be  uniform  ,  and  equal,  its  impoffible  they  can  be  broken. 
The  VVater cannot  thruft  them  inward,  becaufe  the  Pref- 
fure  of  the  Air,  is  as  able  to  thruft  them  outward. 

It’scertain,  the  more  Air  be  in  the  Ark,  the  more  eafie 
is  refpiration:  therefore  its  more. eafie  to  bi^ath,  when 
the  Ark  is  but  down  5  fathom,  than  when  it  is  down  10  or 
1 5.  It’sprobable  a  man  m'ght  live  within  the  Ark,  it  be¬ 
ing  40  inches  deep,  and  36  inches  wide,  at  the  deepnefs  of 
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ten  fathom^hear  two  houres  5  whereas  if  it  were  round,  and 
narrow  above  in  form  of  a  Bell ,  he  could  not  continue  an 
hour.  It  were  very  eafie  to  try  how  long  other  creatures 
might  live  in  it, for  example  dogs,  and  fuch  like, or  fowls,as 
hcnSjpheafants  ordoves.They  might  eafily  be  inclofedfrom 
coming  out-,  for  though  the  whole  mouth  of  the  Ark  were 
fliut  up)  except  as  much  paflagc ,  as  would  receive  a  mans 
fift,yet  it  will  operate, as  well  that  way, as  the  other.  And 
thei  e^a  little  door  might  be  made  to  open, and  fhut  at  plea- 
fure.  *Tis  obfefved,that  by  long  tarrying  under  the  Wa¬ 
ter  in  the  Belt,  the  Air  becomes  grofs  and  mifty ,  which 
hinders  a  man  from  feing  about  him.  -The  caufe  of  this, 
are  vapors  that  come  from  the  ftomach  ,  lungs  and  other 
parts  of  the  body ,  efpecially  from  the  ftomach,  when  the 
ventricle  is  full  of  meat.  It’s  not  fit  then^that  a  man  about 
to  dlve^  fhould  eat  too  much,  or  drink  too  much^efpecially 
fuch  liquors  as  Sack  or  Brandy^  that  beget  many  fumes  and 
vapors..  .  If  a  man  were  neceflitated  to  tarry  a  pretty  while 
below,  frefh  Air  might  be  fent  down  from  above,  in  bottles 
or  bladderSjCven  as  much  as  might  fill  up  the  place  defcrted 
by  the  contrafted  Air.  ’Tis  obfcrved  by  fome,  that  have 
been  under  the  Water,  that  their  eare s  have  been  fo  trou¬ 
bled  ,  that  for  a  long  time,  they  have  found  difficulty  to 
hear  diftinftly.  The  reafon  of  this  muft  be  from  the  great 
Preffure ,  the  tymf  aimm  hathfuftered  from  the  imprifqned 
Air  of  the  The  Organ  of  hearing  is  foon  troubled, 
efpecially  when  a  man  is  near  to  a  great^^/;,when  it’s  fired. 
And  fui‘ely,when  a  man  is  but  34  foot  down,  the  Air  with¬ 
in  the  Ark, will  be  of  double  Benfil  put  the  cafe  the  man 
go  down  68  foot,  or  1 3^ or  14  fathom ,  the  Benfil  is  m- 
pled ;  that’s  to  fay  ,’  jf  the  Air  above  have  five  degrees  of 
Preflure  in  it,  the  Air  of  the  Bell^  at  6  8  foot  deep ,  will 
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have  15  degrees  of  Preffiire-jtherefore  the  tympdfium  of  the 
ear  that’s  but  a  fmall  and  thin  mmhrm ,  muft  be  fore 
diftrefTed;  that  is  overbended ,  and  preft  inward;  even 
as  ,  while  a  man  fets  upon  a  drum  head  a  great  weighty  . 
y.  g.  a  Bullet  of  Lead  or  Iron,  of  20  or  30  pound,ihe  skin  • 
by  this,  fuffers  an  extraordinary  Preffure,  whereby  ir  is  in  , 
hazard  to  be  rent.  ’  Tis  probable,  if  a  man  fhould  go  very  r 
far  down,  the  tjmfAHum  might  be  in  hazard  of  breaking;  or  ^ 
being  rent  in  two  pieces  ,  there  being  a  greater  PrelTure  | 
upon  the  one  fide  from  the  Air  without ,  than  upon  the  • 
other  fide,  from  the  internal  Air  within,  which  is  thought 
to  be  within  the 

There  remains  another  Phemmtnon  to  be  explicated  ,and 
it’s  this :  the  further  up  the  Ark  comes  from  the  ground  of 
the  Water,  towards  the  top,the  Water  within  it,  fubfides 

and  fettles  down  more  and  more,towards  the  mouth.  The 

reafon  of  it  is,  becaufe  the  further  up ,  the  Preffure  of  the 
Water  is  the  lefs  ;,and  therefore  the  contraded  Air  gets 
liberty  to  expand,  and  dilate  it  felf,  and  fo  thrufts  down  the 
Water  from  P  (^to  L  M. .  In  a  word ,  by  what  propor¬ 
tion  the  Air  is  contradled  in  going  down,  by  that  fame  pro¬ 
portion  it  dilates ,  and  opens  it  felf  in  coming  up.  This 
lets  us  fee ,  as  there  is  difadvantage  in  going  down ,  from 
the  contradion  of  the  Air ,  fo  there  is  advantage  in  com¬ 
ing  up ,  from  the  dilatation  of  it.  Some  think,  that  the 
coldnefs  of  the  Water  is  the  caufe ,  why  the  Air  is  con- 
tradled  hi  the  Ark,  fuch  are  thofe,  who  deny  the  Preffure 
of  it.  But  this  fancy  is  eafily  refuted  ;  becaufe  in  affert- 
ingthis  ,  they  muft  maintain,  the  further  down ,  the  cold 
is  the  greater.  If  this  be ,  then  ffr  more  Air  muft  be  con- 
tradied,  in  going  down  from  10  t&^5  fathom,  than  in 
pAlfingfrom  jto  io;  feingasfheyfay  ,  the  further  down» 


{^pD;oftat(cat  €]cpet<tnents;.  171 


the  cold  is  the  greater  5  and  therefore  the  contraftion  of 
the  Air  muft  be  the  greater  5  that’s  to  fay,  there  niuft  be 
more  quantity  6f  Air  contracted  in  the  one  fpace ,  than  in 
the  other.  Bui;  fo  it  is ,  that  the  further  down  ,  the  con¬ 
traction  is  the  lefs.  They  judge  likewife  the  coldnefs  of 
the  Water  to  be  the  caufe ,  why  the  fides  of  empty  Vef- 
felsare  broken  in  going  down.  But  if  this  be,  then  a 
llrong  Vefiel  fhould  go  no  further  down  than  a  weak  Vef- 
fel  5  feing  cold  can  pierce  thorow  the  fides  of  the  one,  as 
well  as  thorow  the  fides  of  the  other.  And  why  is  it,  that 
a  bladder  full  of  wind  will  go  down  40  or  5  o  fathom  with¬ 
out  burfting,  yea  100,  and  yet  a  fione-bottle  or  glafs- 
bottle,  cannot  go  beyond  20  or  30?  If  cold  have  in  it, 
that  power  to  break  the  fides  of  a  ftrong  bottle,  it  muft  be 
far  more  able  to  but  ft  the  fides  of  a  thin  Bladder.  T  his  dif¬ 
ference  is  clearly  explicated  from  the  Preffure  of  the  Wa- 
terjbut  I  defy  any  man  to  fhew  the  difference  from  the  cold¬ 
nefs  of  it.  ’  Tis  to  be  obferved ,  that  in  all  fuch  Experi- 

mentsoffinkingofVeffels,  as  and 

they  muft  be  clofs  on  all -fides.  Therefore, if  a  man  -i 

defire  to  know ,  how  far  down  a  Glafs-bottle  is  able  to  go 
without  burfting ,  he  muft  ftop  the  mouth  of  it  exaCfly, 
with  a  piece  of  wood ,  and  cement.  i 

In  fetting  down  the  dimenfions  of  the  Ark ,  I  have  re-  ;  s 

ftriCied  them  to  40  inches  high,  and  3 5  inches  wide.  s 

But  if  any  man  be  defirous  to  enlarge  them,  or  make  them  ji 

left,  he  may  doit.  Only ’tis  to  be  obferved  ,  that  the  i| 

larger  the  >#rk  be,  the  that  finks  it,  muft  be  the  '  ' 

heavier.  Yet  it  hath  this  advantage, that  it  contains  much 
Air ,  which  is  the  great  perfection  of  it.  One  of  a  leffer 
fize  hath  this  advantage,  that  it’s  more  tradable,  and  eafi- 
er  to  let  down,  and  to  be  pull’d  up.  But  thefe  things  are 

Y  a  '  beft 


17  i  !^pt>?oftat(cal  €]cpertinene0* 


beft  known  from  Experience ,  or  if  a  man  pleafe,  he  may 
calculate* 

As  the  Ark  is  a  moft  ufeful  device  for  profit,  fo  Yis  excel¬ 
lent  for  pleafure,  and  recreation,  if  a  man  were  difpofed  to  - 
fee  the  ground  and  channels  of  deep  V  Vaters  ,  or  were  in¬ 
clined  to  find  out  Hjdroftatical  conclufions  ,  a  knowledge 
very  profitable, and  which  few  have  attained  to.  Though 
it  feem  fomewhat  difficult  to  enter  the  A,  andgodowm 
below,  the  Water ,  yet  a  little  ufe  will  expell  all  fear* 
Then,  a  man  rhay  go  down  with  lefs  hazard ,  and  fear  in 
the  Ark ,  then  in  the  Bell^  becaufe  he  may  conveniently 
faften  his  hands ,  to  €*ach  fide  of  the  Ark,  if  need  were. 
He  may  conveniently  fit,  as  in  a  Chair, all  the  time  of  down 
going,  and  up-coming,  by  fixing  a  little  feat  in  it:  he 
may  have  windows  to  look  out  at:  his  body  may  befo 
fixed,  that  there  needs  be  no  fear  of  falling  out. 

If  a  man  were  defirous  to  make  Hydroftatied  conclufions, 
by  Diving  under  the  Water ,  the  dimenfions  of  the  Ark 
might  be  enlarged  5  fo  that  it  might  conveniently  cover 
a  mans  whole  body ,  by  which  means  ,  having  much  Air 
in  it ,  a  Diver  might  continue  under  Water  half  a  day ,  if 
need  were.  Letusfuppofe  then,  the  hightof  it  to  be  8 
foot ,  and  the  breadth  3  foot,  or  more.  In  fuch  a  cafe,  z 
manmight  continue  under  the  Water  many  hours*,  and 
yet  not  one  part  of  his  body  wet  .*  forifthe^^r^  be  8  loot 
high ,  and  the  man  y  foot  in  ftature ,  at  the  deepnefsof 
10  fathom,  the  Water  can  fcarce  rife  3  foot  in  it.  But 
why  may  not  a  man  come  up  every  half  hour ,  when  he 
finds  difficulty  to  tarry  down  in  a  little  Ark  f  .1  anfwer,he 
may  $  bat  it’s  trouble  and  pains  to  pull  him  up, and  let  him 
down  fo  frequently.  And  it  may  fo  happen,  that  through 
want  of  Air  in  a  fmall  ^rky  he  be  neceffitated  to  come  up 
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before  he  end  his  work.  And  leaving  the  work  imper- 
feA,  he  may  find  difficulty  in  the  fecond  down  going,  to 
find  fometimes  the  place  where  he  was, or  the  thing  he  was 
about  to  lift,  V.  a  cheftof  Gold.  Ifit  befaid,  that 
a  great  weight  of  Stone  or  Lead  is  required  to  fink  an 
Ark  8  foot  high,  which  will  amount  to  4032  pound 
weight.  I  anfwer,  'tis  fo  indeed:  but  here  is  theadvan-- 
tagej  when  it  isoncebelow  theSorface,  there’s  little m.ore 
trouble, then  with  an  Ark  of  lefler  dimenfions ;  becaufe  of 
the  equiPottdfum  that’s  between  it,  and  the  weight 'that 
finks  it. 

In  fuch  a  VefTel  many  trials  might  be  made.  As  firft, 
that  of  the  Torricellian-Bxferiment^  which  is  nothing  elfe, 
butaGlafs-Tubfo  many  inches  long,  with  z Mercurial 
Cylinder  in  it  of  sp  inches  high,  that’s  fuppofed  to  be 
keptupatthathightbythePreffureof  the  Air.  If  this 
were  taken  down  about  34  foot,  ’tisvery  probable  the 
Mercury  would  rife  other  2p  inches.  The  reafon  is,  be¬ 
caufe  the  Air  within  the  Ark,  that  preflTeth  upon  the  Sur¬ 
face  of  the  ftagnant  Mercury,  muft  be  under  as  much  prtf- 
fure  again,  as  the  Air  above  5  but  the  Air  above,  is  able 
to  fupport  19  ■  therefore  this  Air  muft  fuftain  5  8.  The 
reafon  why  the  Bcnfil  is  exadfly  doubled  is  this,  34 
foot  of  Water  hath  exadlly  as  much  PrefTure  in  it ,  as  the 
whole  element  of  Air ;  therefore,  the  Air  within  the  Ark, 
being  34  foot  down,  muft  not  only  have  in  it  the  Preflure 
of  the  Air  above,  but  the  PrefTure  of  the  Water  likewife  : 
this  neceffarily  follows ,  becaufc  when  two  Fluids  touch, 
or  are  contiguous  toother,  the  one  cannot  be  under  five 
degrees  of  Preflure ,  unlefs  the  other  be  under  as  many.' 
According  to  this  reafoning  ,  if  the  Ark  go  down  <58  foot, 
the  Mercury  will  rife  from  58  to  87.  .  If  to  102,  itrifes 
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116.  This  reckoning  is  founded  upon  this,  namely  that 
Water  is  14  times  lighter  than  Mercury  5  and  therefore 
one  inch  of  Mercury  requires  14  of  Water  to  fupportit 
in  a  Tub,  and  therefore  ,  before  Water  is  able  to  raife  ap 
inches  of  it,  the  Pipe  muft  be  34  foot  deep. 

For  a  fecond  trial ,  blow  a  Bladder  as  full  of  wind  as  it 
can  hold,  and  having  knit  the  neck  about  with  a  Pack- 
threed,  , place  \t  In  tht  Ark  ^  and  you  will  find  thefides, 
that  hath  been  ftifly  bended  become  flaccid  and  feeble ,  as  - 
if  the  one  half  of  the  Wind  had  gone  out,  and  this  will  -  ^ 
come  to  pafs ,  before  the  can  go  down  eight  or  nine 
fathom.  Thc  ilrong  benfilof  the  Air  within  the  Ark  is 
the  caufe  of  this  :  for  as  the  Ark  goes  down,  the  Air 
grows  ftronger,  and  fo  at  length  becomes  of  that  power  and 
force,  that  it  eafily  overcomes  the  force  and  Benfil  of  the 
Air  of  the  Bladder ,  and  reducing  it  to  lefs  room ,  caufes 
the  fides become  flagging.  In  this  cafe,  the  faid  Air, 
that  was  oval ,  and  had  the  form  of  the  Bladder muft 
become  round  in  form  of  a  Globe ,  becaufe  of  the  uniform 
PrefTure ,  that  it  fuffers  from  the  Air  of  the  Ark.  When 
once  the  Ark  is  down  1401*15  fathom,  take  the  fame 
bladder,  and  blow  itftiffwith  Wind  and  knit  the  neck 
as  afore.  And  you  will  find  that  in  the  up-coming,  the 
fides  of  it  will  burft  afunder  with  a  noife.  When  the 
Bladder  is  thus  full  of  Wind,  'tis  fuppofed ,  that  there  is 
a  fort  of  counterpoife  between  it ,  and  the  Air  of  the  Ark. 
But  as  the  Ark  afeends ,  the  Air  of  it,  becomes  weaker 
and  weaker,  while  in  the  mean  time,  the  Air  of  the  Blad¬ 
der  fuffers  no  relaxation  5  therefore,  when  the  comes 
near  the  furface,  there  arifes  a  great  difproportion  between 
the  one  Air  and  the  other,  as  to  ftrength  ,  and  therefore 
the  Air  of  the  Bladder  being  the  ftrongeft,  rents  the  fides 

in 


i^pD^oftatical  Cjcpen'nients’^  17^ 

in  pieces,  and  comes  out  with  a  noife.  Or,  blow  it 
but  half  full  of  wind  ,  and  you  will  find  before,  the  Ark 
come  near  to  the  top,  the  faid  Bladder  to  be  bended  to 
the  full. 

For  a  third  trial  ,  take  aGlafs,  fuch  as  theyufein. 
Caves,  for  preferving  of  Brandy,  and  flopping  the  mouth 
clofely,  take  it  down  with  you  intheyfr^;  and  you  will 
fee ,  the  fides  of  it  break  in  pieces ,  before  you  go  down 
four  or  five  fathom.  The  llrong  Benfil  of  the  ambient 
Air,  is  the  caufe  of  this.  If  you  take  it  down  with  the 
orifice  open,  no  hurt  lhall  befal  it..  Gr  if  you  flop  the 
orifice  in  the  up-coming ,  you  will  find  the  fame  hurt 
come  to  it.  But  here  is  the  difference ,  in  the  firfl  burfl- 
ing ,  the  fides  are  preft  inward ,  by  the  ambient  Air ;  in 
the  fecond ,  the  fides  are  preft  outward,  by  the  Air  with¬ 
in  the  Glafs* 

For  a  fourth  trial,  taken  round  Glafs-bottle ,  pretty 
ftronginthe  fides,  and  when  it  is  down  with  you  in  the 
1 4  or  1 5  fathom ,  flop  the  mouth  of  it  exadlly,  and 
when  it  comes  above  ,  you  will  find  a  confiderable  quan¬ 
tity  of  Wind  comeout  ofit  ,  when  theorifice  is  opened. 
This  evidently  demonftrats  ,  that  the  Air  within, the 
Ark,  12, 15,  or  1 4  fathom  down,  is  under  ufar  ftronger 
Benfil  then  the  Air  above. 

For  a  fifth  trial ,  let  a  man  apply  to  his  skin  a  cold 
Cuffing' Glafs ,  when  he  enters  the  Ark?  and  he  will 
find  fuch  a  fwelling  arife  within  it ,  as  when  it  is  applied  ■ 
hot  by  a  Chyrurgion,  This  tumorbegins  to  rife ,  aflbon 
as  ths  Ark  begins  to  go  down.  The  reafon  is  evident  7 
from  unequal  PrefFure,  the  parts  within  the Glafs  being; 
lefs  preft,  than  the  parts  without. 

For  a  fixth  trial ,  take  a  common  Weather’Glafs ,  .and  i 

place-' 
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place  it  ia  the  Ark ,  and  in  the  going  down ,  you  willfee 
the  liquor  cre^ p  up  in  it ,  by  degrees ,  as  the  Ark  goes 
down,  as  if  fome extraordinary  cold  ,  weie  the  caufe  of 
it.  And  as  the  Ark  comes  up  by  degrees,  the  laid 
liquor  creeps  down  by  degrees.  The  caufe  of  this 

is  not  cold,  as  fome  might  judge ,  but  the  ftrong  . 
::BenfiI  of  the  Air  within  the  Ark  ,  that  fo  prelleth  upon 
■  the  furface  of  the  ftagnant  Water ,  that  it  diivesitu% 

:If  you-takc  with  you  ,  a  Weather-Glafs ,  hermeticatlj 
rTealled,  mo  fuch  thing  will  follow  •,  becaufe  the  outward 
PreiFure  is  keepedoff.  ’Tis  not  then  cold  ,  that  s  the 
.caufe,  but  weight*  By  the  way  take  notice,  that  all 
.common  Wtather^cUfcs  are  fallacious  and  deceitiul  5 
becaufe  the  motion  of  the  Water  in  them ,  is  not  onlv 
cauled  by  heat ,  bur  by  the  weight  of  the  Air  ,  which 
fometimes  is  more,  and  fometimes  lefs  ,  as  tiequently  I 
have  obferved ,  and  as  hath  been  obfervcd  by  others 
This  difference  is  found, by  the  alteration  ofthe  altitude  of 
the  Mercurial  cylinder,  in  the  BarofcopCy  which  is  moie  and 
lefs ,  as  the  PrclTure  of  the  Air  change th.  In  fair  weather, 
and  before  it  comes,  the  Mercury  creeps  up.  ^  ^  • 

tainy  weather ,  and  a  pretty  while ,  befoie  it  fall 
creeps  down,  Becaufe  in  fair  weather ,  the  weight  of 
the  Air  is  more,  than  in  rainy  and  dirty  weather,  Dtcem^^ 
her,  Tfound  the  altitude  2p  inches ,  and  nine 

ten  parts  of  an  inch :  at  this  time  the  heavens  were  cover¬ 
ed  with  dry  and  thick  clouds ,  and  no  rain  followed, 
March  16.1 6jo.  I  found  the  altitude  no  more  ,  than  27 
inches,  and  nine  ten  parts,  at  which  time,  there  was  a 
ftrong  Wind  with  rain.  Between  thefe  two  termes  of 
altitude,  I  have  found  theM'ercury  move  near  a  twelve 
moneth.  ’Tis  a  »moft  fure  prognofticator ,  for  if  after 
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rain,  youfind  the  Mercury  creep  up  in  the  morning,  you 
may  be  fure,  all  the  day  following  will  be  fair,  notwith- 
ftanding  that  the  heavens  threateneth  otherwayes.  If 
after  fair  weather,  the  Mercury  fubfide,  and  fall  down  a 
little,  youmay  be  fure  of  rain  within  a  fhort  time,  though 
no  appearance  be,  in  the  prefent.  It  falls  down  likewife, 
when  winds  do  blow.  W hat  the  true  caufe  is,  why  there 
is  fuch  an  alteration  in  the  PrelTureof  the  Air,  before  foul 
weather,  and  fair,  and  in  the  time  of  it,  it  is-not  eafie  to 
determine.  .  - 

,  But  we  proceed.  Trial  likewife  might  be  made,  by 
firing  a  great  piece  of  Ordnance  above,  whether  the  re¬ 
port  would'  be  heard  below  the  Water  or  not^f  ^^  This 
would  determine  the  queftion,  whether  Water  be  a  fit 
medium  for  conveying  found  as  Air  is.  Item,  whether  or 
not,  the  Sea  water  be  frefhcr  at  the  bottom,  than  near  the 
top,  which  is  affirmed  by  fome.  Item,  v/hether  founds 
be  as  diftindi  in  fuch  a  fmall  ^portion  of  Air,  as  they  are 
above.  This  might  be  tried  with  a  Bell  of  a  Watch,  If 
need  were,  alittlechamberBell  might  be  hung  within  the 
:  'Ark^  and  afmall  chord  might  pafs  up  from  it,  through  the 
cover,  whereby  the  perfons  above,  might  by  fo  many 
i  tingles,  fpeak  fuch  and  fuch  words  to  the  D/w.  I  have 
I  demonftrated  before,  that  though  there  were  a  little  nar- 
;  row  hole  made  in  the  cover  above,  yet  neither  Air  would 
I  go  out,  nor  Water  come  in.  If  a  man  were  curious,  he 
I  might  have  a  window  not  only  in  the  fides,  but  in  the  roof 
I  above,  covered  with  a  piece  of  pure  thin  Glals,  thorow 
i  which  he  might  look  up,  after  he  is  down  two  or  three  fa¬ 
thom,  and  fee  whether  there  appeared  any  alteration  in 
the  dimenfions  of  the  body  of  Sun  or  not,  or  feemed 
nearer. 
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We  now  oorhe  to  infer  fome  Hjdroflatical  cmdnCions, 
as  from  former  Experiments.  Wefee  then  firft,  that  in 
Water  there  is  aprelTure;  namely  from  the  ftrong  senfil  ' 
of  the  Air  within  the  Ark^  that  groweth  ftronger,  and 
ftronger,  as  the  Water  groweth  deeper,  and  deeper.  _  We 
fee  next,  that  the  prelTureof  the  VVaterhath  an  incre¬ 
ment:  becaufe  the  further  down  the  y^r^goeth,  the  Air 
is  the  more  bended.  T hirdly,  two  Fluids  cannot  be  con-  • 
tiguous  one  to  another,  unlefs  both  of  them  be  under  the  ■ 
fame  degree  of  preffure :  becaufe  the  Air  of  the'y^r^,  and  ' 
the  Water  that  creepethup  within  the  mouth  of  it,  are 
perpetually  under  the  fanje  degree  of  power,  and  force, 
whatever  the  deepnefs  be.  Fourthly,  that  in  Fluids  the ' 
preffure  is  uniform  ;  becaufe  the  Air  of  the  Ark^  and  the 
Water  without,  prefs  moft  equally,  one  againft  the  other. 
Fifthly,  the  more  that  the  Air  is  bended,  it  is  the  more 
difficult  to  bend  it  5  and  confequently,  that  the  diminu¬ 
tion  of  the  quantity,  is  according  to  uneqaai  froforthn. 
Sixthly,  that  when  the  Arkls  Aovja  34  foot,  Benfd 
of  the  Air  is  doubled:  and  tripled,  when  its  down  68 
foot:  becaufe  the  preffure  of  34  foot  of  Water,  is  as  ; 
much  as  the  whole  preffure,  that’s  from  the  Atmof^here. 
int  be  enquired,  how  much  weight  refts  upon  the  palm 
of  a  mans  hand,  when  the  Arkh  down  about  68  foot^ 

I  anfwer,  the  preffure  of  the  Water  upon  a  mans  hand, 
at  that  deepnefs  with  the  preffure  of  the  Air  above,  will 
be  equivalent  to  the  weight  of  a  pillar  of  Mercury  87  inches 
high  j  and  three  inches  thick,  which  will  exceed  in  real 
weight  20b  pound.  If  fo  much  reft  upon  the  palm,  how 
much  muft'  reft  upon  the  reft  of  the  parts  of  the  body  i 
Ltt  us  fuppofe  then,  the  quantity  of  the  palm,  to  be  found 
in  a  mans  skin,  300  times,  then  muft  he  fuffer  as  much 
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prefTure,  and  aiSually  fupport  as  much  burden,  as  will 
amount  to  40000  pound  weight.  Seventhly,  our  bodies 
may  be  under  a  huge  preflure,  and  yet'  that  burden  not 
perceptible  5  as  is  evident  from  the  Diver^  who  findcth 
little  or  no  weight,  while  he  is  under  the  Water.  Or  if .. 
there  be  anyPrelTure  found;  it’s  not  comparable  to  that, 
which  really  is.  Eighthly,  when  a  man  is  14  or  1 5  fathom 
down,  at  every  infpiration  and  expiration,  his  bread  and 
bcllymuftlift  up  the  weight  of  1 8co  pound:  becaufe,  if 
the  whole  burden  be  40000,  the  weight  that  refts  upon 
the  bread,  and  belly,  will  be  about  1 800.  Ninthly,  that 
between  every  infpiration,  and.expiration,  there  happens 
a  perfeft  counterpoife,  namely  by  the  Air,  that  goeth  in¬ 
to  the  lungs,  and  the  outward  Air  of  the  ^rk  :  for  if  the 
Predure  of  the  one,  were  more,  than  the  PrelTure  of  the 
other,  there  could  be  no  motion  of  the  lungs.  T enthly, 
when  a  man  drawcch  his  breath,  the  Air  cometh  not  in  by 
fusion  ^  but  by  fulfion.  For  this  caufe,  though  the 
Wind-pipe  were  dopped,  yet  a  man  might  live  by  having 
a  hole  in  his  fide,  going  into  the  lungs.  Ladly,  that 
there  is  no  fuch  thing  as  [ucJion  properly  •  and  therefore 
the  motion  of  all  Fluid  bodies,  is  caufed  by  Preffure  and 
weight,  T he  motion  of  the  blood  then  thorow  the  heart, 

\%  driven^  nnd  not  fu^ed.  Infants  properly  do  not  fuck, 
but  have  the  milk  fqueezed  into  their  mouth,  ’Tis  evi-  / 
dent  from  the  fucking- glafs  that  fome  women  ufe  for  milk¬ 
ing  their  own  breads:  for  by  help  of  this,  the  Air  that 
guardeth  the  head  of ,  the  Pap  is  removed,  and  fo  the  Air, 
that  predeth  the  parts  about, and  withoutjfqueezes  out  the 
milk. 

Z  a  '  EXPE- 


i^^Djollattcal  CKpermientsi* 


E  X  P  E  K  I  M  E  N  T  XI  X* 

-Figure  %$, 

This  Figure  reprefents  a  deep  Water,  wbofe  firft  and  ' 
vifible  furface,  is  F  G.  The  imaginary  furface,  is 
E'L  C,  34  foot  below  it.  A  D  B  is  a  Sifhon,  working 
below  this  VVater  with  Mercury.  A  E  L  isa  V effel  with 
fta'^nant  Mercury,  among  which  the  orifice  A  is  drowned,  • 
the  other  orifice  B  exifting  among  the  Water,  D  M  is 
the  hight  of  the  Siphomhove  the  line  of  level,  which  I 
fuppofe  is  5  8  inches.  For  making  it  work,  flop  the  two 
orifices  clofely,  and  pour  in  as  much  Mercury  at  a  hole 
made  at  D,  as  will  fill  both  the  legs.  Then  flopping  the  ■ 
faid’  hole,  .open  the  two  orifices  A  and  B,  and  you  will  find 
the  liquor  run  as  long  out  at  B, as  there  is  any  almofl  in  the 
veflel  A  E  L;  For  evincing  this,  -which  is  the  only  dif¬ 
ficulty,  confider,  that  if  tUi  Siphon,  were  filled  with 
Water,  andmadetoworkonly  with  Air,  ( as  is  clear  from 
daily  experience^  the  liquor  would  run  out  conflantly  at 
B.  Becaufe  there  is  here  an  unequal  Preffuf  e;  the  furface  - 

of  Air  N  B/being  more  burdened,  than  the  furfaceE  L  C, 

but- where  unequal  Preffure  is  in  Fluids  (  according  to  the 
lith  Theorem  )  motion  muft  follow,  -.  I  prove  the  fur¬ 
face  N  B  to  be  more  burdened,  than  the  furface  EL  C, 
becaufe  the  Water  B  D,  is  heavier  than  the  Water  L  D, 
as  is  evident  to  the 'eye,  -  The  Air  B  therefore,  fuflaining 
far  more  weight j  -than  the  Air  E  L,'mufl  cede  and  yeeld. 
Next,,  thefe  is  here  a  pondus  and  zp^tentia,  the pondus is 
the  y  Vater  L  D  ;  thepotentia  by  which  it  is  counterpoif- 

ed,  is  the  Water  B  D  5  but  thefe  are  unequal,  B  D  being 
'  -  -  heavier, 

t  » 
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heavier,  than  L  D  ;  therefore  according  to  the  3  3  Theo¬ 
rem,  thefe  two  Fluids  cannot  ceafe  from' motion.  If  it 
be  raid,  that  the  furface  N'B  is  flronger ,  than  the  furface 
EL  C,  feing  it  is  lower. '  lanfwer,  the  difference  is  fo 
unfenfible,  that  they  may  be  judged  but  one.  Now  ,  I 
fty,  if  this  Siphon  work  in  Air,  with  Water,  it  muft 
likewife,  \vork  in  Water  with  Mercury.  Therefore,  this 
Siphon  being  34  foot  below  the  firfl:  furface  F  G,  the  liquor 
muft  lun  out  conftantly  at  B.'  Becaufe,  there  is  here,  an 
unequal  Preflure,  the  furface  of  Water  NB,  be  ng  more 
burdened ,.  than  the  furface  E  L  C.  Though  there  be 
more  weight  in  NB,  than  in  ELC,  becaufe  it  is  lower, 
yet  becaufe  the  diftd'ence  is  not  fo  much,  as  is  between  the 
weight  of  B  D,  and  the  weight  of  L  D,  it  proves  nothin'^. 
Notehere,  that  fo  long  as  D,  iswithin  jSinchesofEL 
C,  this  Siphon yi\\\  work,'  The  reafonis,  becaufe  the 
Preflureof  34  foot  of'Water,  with  the  P.efture  of  the 
Air,  upon-F  G,  areable  to  raife  Mercury  exadfly  58  inches. 
But  if  D  exceed  that  hight,  no  Art  will  make  the  liquor 
run  out  at  B.  Note  fecondly,  that  this  SiphonmW  ope? 
i  ate  with  Air  and  Water ,  though  the  top  D  were  34 
foot  above  M  ;  and  the  reafonis,  becaufe  the  PrelTureof 
the  Air,  is  able  tqraife  apillarof  Water  to  that  hight. 
Note  thirdly,  that  if  there  were  an  orifice  opened  at  C, 
upon  the  level  line  ELC,  the  two  Waters  would  become 
of  the  fame  weight,  the  one  not  being  able  tomo've  the 
other.  If  you  bore  a  hole  at  R,  '  the  liquor  afcends  from 
R  to  D,  and  goeth  down  from  D  to  A,  and  fo  the  motion 
ends.  But,  if  the  leg  AD  were  fix  times  wider,  than 
B  D,  the  liquor  would  not  run  out  at  B, '  I  fhall  anfwer 
this  in  the  clofe. 

Fiona  -this  Experiment  we  fee  fiift ,  that  the  motion  of 
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Fluid  Bodies  up  thorow  Pumps ,  and  siphons  \%  aot  for 
fhuning but  becaufe  tney  are  preft  up  violently. 
We  fee  next,  that  when  the  Preffureis  uniform  ,  there 
is  no  motion  in ’.Fluids  5  but  affoon,  as  one  part  is  more 
preft,  than  another,  motion  begins  •*  becaufe,  this  siphon 
will  not  operate,if  the  orifice  be  made  in  C  ;  but  if  fo  be, it 
be  in  D,- then  the  motion  begins-,  becaufe  there  is  here 
an  unequal  Prefture,  which  was  notin  the  other.  We 
fee  thirdly  ,  that  Fluids  have  a  determinate  Sphere  of 
a6tivit%  to  which  they  are  able  to  prefs ,  and  no  further  ; 
becaufe  this  Water ,  is  not  able  to  prefs  Mercury  higher 
than  58  inches.  So  the  Air  cannot  raife  Water  higher 
than  34  foot.  If  this  Water  were  6%  foot  deep ,  the 
Sphere  of  it’s  aStiviti  would  be  116  inches.  We  fee 
fourthly,  that  in  Fluids  there  is  a  and  a  Potential, 

and  that  theinequality  of  weight  between  the  two,  is  the 

only  caufe  of  motion.  We  fee  fifthly,  that  as  long  as 
this  inequality  of  weight  continues ,  as  long  continues  the 
motion ,  becaufe  ,  as  long  as  B  D ,  is  heavier  than  L  D, 
the  motion  perfeveres.  We  feefixthly,  thepoflibility 
of  a  perpetual  motion  in  Fluids  becaufe  the  liquor  runs 
perpetually  out  at  B.  If  it  be  faid  ,  the  motion  ends, 
when  the  ftagnant  Mercury  A- EL  faileth.  I  anfwer, 
this  ftop  is  only  accidental ,  and  not  eftentially  from  the 
nature  of  Fluids.  If  it  be  enquired,  whether  or  not,would 
the  Mercury  run  out  at  B  ,  upon  fuppofition ,  the  fbank 
L  D  were  twice  as  wide ,  as  the  fhank  B  D  ^  I  anfwer 
it  would.  If  it  be  faid  that  the  one  is  far  heavier  than  the 
other ,  namely  L  D  than  P  B.  I  anfwer ,  weight  in 
Fluids  is  not  counted  according  to  thicknefs ,  but  ac¬ 
cording  to  altitude. 
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experiment  XX- 

Figure  3  7. 

'X'His  laft  is  for  demonftrating  the  precife  and  juft 
J.  weight  of  any  Pillar  of  Air ,  Water,  Mercury  or 
of  any  other  Fluid  body ,  if  fonae  of  their  dimenfions^  ’be 
but  once  knowen.  A  B  then  is  a  fquare  Pipe  1 2  foot  high, 
and  fix  inches  in  wiaenefs ,  full  of  Water ,  refting  u|on 
furtace  of  Air  A  C.  And  E  G  isa  fquare  Pipe  1 2  foot 
high,  and  1 2  inches  wide,  full  of  Water,  refting -upon 
the  furface  of  Air  E  F.  None  needs  to  doubt ,  Lt 
Waters,  will  befufpended  after  this  manner, 

A  and  E  were  downward,  efpeci- 
afty  if  they  be  guarded  with  Water ,  but  thedemonftra- 
tions,  _will  be  the  more  evident,  that  wee  fuppofethe 
two  Pillars  of  Water  to  be  fufpended  as  they  are.  From 
this  Experiment  I  fay  firft ,  that  the  Pillar  of  Air  C  D  is 
163  pound  weight,  atleatt,  which  I  prove  thus.  The 
y  Vater  A  B  is  1 68  pound :  therefore  the  Air  C  D,  mull 
be  as  much.  I  prove  the  Antecedent ,  becaufe  it’s  a  Pillar 
yy  Vater  12  foot  high,  and  fix  inches  thick :  but  every 
half  cubical  foot  of  V  Vater,  that  conraines  2^1 6  inches, 
weighs  feven  pound;  therefore feing  the  Pillar  is  12  foot 
It muftconwin  24halffeet ?  but  24  timesyisidS.  The 

only  difnculty  is  to  prove  thtConnexion,  which  I  do  thus, 
from  the  feventh  Theor.  all  the  farts  of  a  Fluid  in  the  fame 
Horizontal  hne,  are  equally  fre/l,  but  fo  it  is,  that  the 
part  A ,  and  the  part  C,  are  in  the  fame  horizontal  fur- 
«  a’  the  part  A  ,  and  the  part  C,' are  equally 

•  ®*tt  if  the  part  A  ,  and  the  part  C ,  be  equally 
preft ,  the  Pillar  of  Air  C  D ,  muft  be  as  heavy  y  as  the 

Pillar 
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Pillar  of  Water  A  B.  I  fay  fecondly ,  that  the  Pillar 
of  Air  F  K ,  ivveighs  672  pound ,  I  prove  it  thus.  ,  Thf 
Water  E  G  weighs  pound ;  ■  therefore  the  Air  F  H, 

1  we  whs  as  much.  The  is  clear  j  becaufeEG, 

is  a°  fquare  Pillar  of  Water  12  foot  high ,  and  12  inches 
thick  5  but  every  cubical  foot>  of  Water  weighs  56 
pound;  but  12  times  56,  is 572.  connexion, 

as  before.  All  the  parts  of  an  horizontal  furface,  are 
(  equally  preft  5  therefore  the  part  F,  muft  fuftain  as  much  ' 
/  burden,  as  the  part  E. 

To  proceed  a  little  further ,  let  us  fuppofe  the  Pipe  - 
A.B  to  be  34  foot  high,  and  the  Pipe  E  G  to  be  as 
much.  PalTert  then  thirdly ,  the  Pillar  of  Air  C  D  to  ■, 
weigh  47(5  pound  ,  which  I  prove  as  before.  All  the 
parts  of  the  fame  furface  ,  are  burdened^  with  the  like 
weight,  butthepart  A  fuftains  4 76  pound,  therefore  the 
part  C  muft  fupport  as  much.  'Iht  Connexion  iitviitat, 
and  the  Antecedent  isfo  too,  becaufe  the  VVater  A% 
being  34  foot  high ,  and  fix  inches  thick ,  muft  weigh 
,  476' pound:  for,  if 21  (5  inches  ,  weigh  feven  pound, 

14688  inches,  muft  weigh  476pound.  I  aflert  fourth¬ 
ly,  the  Pillar  of  Air  FH  to  weigh  1P04  pound,  which 
Idemonftrat  by  the  tormei’ Medium.  All  the  parts  of  a 
'  Fluid  that  ly  in  the  fame  horizontal  furface ,  are  equally 
preft  ;  but  fo  it  is,  that  E  and  F  ,  do  fo  ly  therefore  F 
muft  be  as  muchburdened  as  E5  the  Water  therefore  E  G, 
weighing  1^04  pound  ,  the  Air  F  H,  muft  weigh  as 
much.  For  if  216  inches  of  Water  weigh  feven  pound, 
58752  inches  ( for  fo  many  are  in  the  Water "E  G)  muft 
weigh  IP04  pound.  ■  . 

Let  us  fuppofe  fecondly ,  the  Tub  A  B  to  be  only  2p 
•  inches  high ,  and  the  Tub  E  G  ,  of  the  fame  hight ,  and 

that 
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that  -fix  inches  wide ,  and  this  i  s  inches  wide,  I  affiira 
then  fifthly,-  the  Air  C  Dtoweigh.yet. 475  pound,  and 
the  Air  F  H ,  to  weigh  1^04  pound.  Becaufe  the  Pillar 
of  Mercury  AB  ,  weighs  475  pound  ,  and  the  Pillar 
of  Mercury  EG,  weighs  IP04  pound:  therefore ,  if  A  B 
be47<J,  C  D  muft  be  as  much.  And  if  E  G  be  1904- 
F.H,  muft  be  of  t  he  fame  -  weight.  I  prove  the  Mercury 
A  B  to  weigh  about  47.6  pound ,  - though  it  be  but  ip 
inches  high;  becaufe  it  is 4 4 times  heavier  then  Water. 
For  the  fame  caufe,  doth  the  Mercury  EG  weigh  about 
1,904  pound.  I  fay  ahut, ,  becaufe  34  loot ,  containes  sp 
inches,  more  than.i  4  times. 

Let  it  be  fuppofed thirdly ,  the  PipeE  G,  (  being  34 
loot  high,  )  to  have  the  one  half  of  it  I G,  full  of  Air,  and 
the  otlier  half  E  K  full  of  VVater ,  J  affirm  then  fixthly, 
the  part  E,  andthepart  F,  to  be  yet  equally  burdened. 
That’s  to  fay ,  the  VVater  E  K,  .that’s  now  but  17  foot, 
makes  asgreat  a  PrefTure  upon  E ,  as-when  it  was  54  foot. 
Thereafon  ofthis,  is  furely.,the  Preflure  of  the  Air  IG, 
that  bears  down  the  Water  K  E,  with  the  v/eightof  953 
pound,  the  half  of  1 904  pound.  Ifitbefaid  according 
to  the  Theorem  31,  that  there  is  as  much  Preflure  and 
weight  in  the  leaft  part  of  a  Fluid,  as  in  the  whole  ;  there¬ 
fore  the  Air!  G,  muft  be  as  heavy  as  rE  H.  lanfwer 
IG,  is  not  fo  heavy  as  F  H,  becaufe  the  Water  EK 
impending  in  the  lower  part  of  the  Tub ,  hath  occafioned 
the  Air  I G,  to  expand  it.felf  fo  many  inches,  by  which 
means,  it  lofeth  fo  many  degrees  of  it’s  Beftp,  If  you 
remove  the  Water  EK,  then  will -the  Air  IG-,  be  as 
heavy,  as  F  H;  becaufe  E  K  being  Air,  it  reduceth 
I G  to  that  fame  degree  of  Benfil  with  it  felf ;  but  when 
the^Air  E  is  burdened  with  the  Water  .E  K  ,  it  can- 
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not  make  the  Air  I G,  of  that  fame  weight  with  it  felf. 

Let  us  fuppofe  fourthly,  that  only  eight  foot  and  an 
half  of  Water,  are  in  the  Tub ,  namely  between  E  and  N. 

1  fay  then  feventhly ,  that  the  part  E ,  is  as  much  bur¬ 
dened  with  it,  as  when  the  Pipe  was  full;  becaufe  the 

2  j  toot ,  and  an  half  of  Air  N  G,  is  exaiilly  as  heavy, 
as  the  25  foot  and.  an  half  of  the  Water  that’s  gone.  •  I 
prove  it  thus.  The  Air  E  hath  the  weight  of  1904  pound 
in  it  felf,  feifl®  the  weight  of  the  furface  ,  is  alwayes 
equal  to  the  weight  of  the  Pillar,  but' being  burdened 
with  the  VVaterEN,  that  weighs  4715  pound ,  it  can¬ 
not  prefsupwith  more  weight  then  with  1428  pound.* 
and  therefore  the  top  of  the  Water  N  ,  muftprefsupon 
the  under  part  of  the  Air ,  that’s  contiguous  with  it,  with 
1428.  If  this  be,  the  Air  N  G,  muft  prefs down  with 
as  much ,  feing  according  to  the  20  Theorem ,  it  is  im- 
poffible  ,  that  one  part  of  a  Fluid,  can  be  under  Preflure, 
unlefs  the  next  adjacent  part,  be  under  the  fame  degree 
of  Preflure,  Therefore  I  conclude,  that  the  zy  foot  and 
an  halt  of  Air  N  G ,  is  as  heavy  ,  as  the  ay  foot  and  an 
half  of  the  Water  that’s  gone.  This  makes  it  evident 
alfo,  that  when  the  Pipe  is  half  full  of  V  Vater ,  asEK, 
the  AirIG,  hath  the  weight  of  py  2  pound.  Becaufe  E 
being  in  it  felf  1504 ,  butbeing  burdened  with  E  Kpy  2, 
it  cannot  make  the  top  of  the  Water  K ,  prefs  upon  I 
with  more  weight  than  py  2;  and  therefore  fbytheza 
Theorem,  I  the  Air  G  I,  muft  weigh  pyz  likewife. 

I  affirm  eighthly,  that,  when  the  Pipeisfull  ofWaterjj' 
from  E  toG,  if  a  man  poife  it  in  his  hand,  he  doth  not 
find  the  weight  of  the  Water  E  G.  And  the  reafon  is, 
becaufe  it’s  fuftained  by  the  part  of  the  furface  E.  But 
it  the  Air  E.fuftain  it,  my  hand  cannot  fuftain  it.  I  find 

then 
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the'n  only  the  weight  of  the  Tub ,  but  not  the  weight  of 
the  VVater  within  it  I  fay  ninthly,  that  when  I  poife 
the  faid  Tub,  I  find  the  whole  weight  of  the  Pillar  of  Air 
L  M,  which  IS  fxadly  IPO4  pound,  I  prove  it  thus 
The  fondus  of  a  Fluid  is  then  only  found,  when  there  is 
nota/<if«t/4tocounterpoi(eit,  oratleaft,  when  the  po- 
tentta  \%\n.enoxto  t\\t pcndtts but  there  is  here  no  poten-- 
tia,  councerpoifing  the  pndus  of  the  Air  L  M  There¬ 
fore,  I  muft  find  the  weight  of  it,  when  I  lift  up  the  Tub 
propoftionisclediX Theorem  It’s 
evident  alfo,  from  common  experience ;  for  while  a  bal 
Jance  is  hanging  upon  a  nail,  with  fix  pound  in  the  one 
foile,  and  nothing  in  the  other,  you  will  find  the  whole 
burden,  if  you  prefs  up  that  one  fcalewith  the  palm  of 
your  hand.  But  if  fo  be,  there  were  fix  pound  in  the  op* 
pohte  fcale,  you  will  nor  find  the  fiift  fix  ,  and  the  reafon 
is,  becaufe  it  is  jn  with  other  fix,  ’Tis  juft  fo 

here,  I  muft  find  the  weight  of  the  Air  L  M ,  while  I 
poife  the  Tub,  becaufe  it  wants  a  weight  to  counterbal- 
lance  it,  I  prove  the  minor  propofttion  thus  If  any  thin<» ' 

counterballance  the  Air  L  M,  it  muft  either  be  the  Air 
below,  namely  the  part  E  ;  or  the  WaterEG:  but  nei¬ 
ther  of  the  twain  can  do  it,  Not  the  Air  E,  becaufe  ic 
hath  as  gie^t  a  burden  upon  it,  as  itis  able  to  fupport 
namely  the  Water  E  G,  that  weighs  1^04  pound.  And 
for  thiscaufe,  not  the  VVater  it  felf,  feing  all  the  force 
it  can  have  to  counterballance  L  M,  is  from  the  furface  of 
Air  E  ;  but  this  is  in  equilibrie  with  it  already,  I  faid 
that  the  Air  L  M,  was  exatftly  1^04  pound  weight.  This 
alfo  is  evident,  becaufe  it  is  juftof  thefe  fame  dimenfions, 
with  the  Aii^F  H,  If  it  be  faid, the  AirLM  muft  be  thick- 
et;  feing  its  equal  to  the  Tub  without  j  but  the  Air 
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F  H  is  onl\^  ecjuSl  to  the  T ub  within.  I  anfwer,  it  is  fo  in¬ 
deed*  but  here  is  afolution  to  the -difficulty,  ^  I.  do  not  , 
find  the-  whole  weight  oi  the  Air  L  M,  but  only  as  much 
of  it,  as  is  equal  t  o  F  H..  Suppofe  the  T  ub  to  be  i  z  inches 
within,  from  fide  to  fide,  and  i  6  wit  rou^frora-lide  to 
fide  I  fay  then,  I  find  only  the.  burden  of  fo  much  Ain,  ^ 
as  anfwers  to  the  cavity  of  the  Tub,becaufe  the  reft>of  thefe 
inches,  are  counterpoifed,  by  as  much  below,  namely  by 
the  Air,  that  environs  th&orifice  E :  for  it  s  fuppofed,  that 
if  the-Tub  be  two  inches  thick  above,  it  muft  be  as  thi^ 
in  tL  lipSi  So  that  the  whole  Tub,  is  not  unequally  preftj 
but  only .  fo  much  of  it  within  upon  the  top,-  as  anfwers  to 
the  cavity.  Tenthly,  that  when  the  Pipe  is  buthalf  full  .^| 
of  Water,  namely  from  E  to  K,  I  find  only  pja^pound  -  . 
ot  the  Air  L  M, .  though  before  I  found  1 904.  The  rea-  1 

Tonis,  becaufe  the  one  half  of  it  is^nowcounterpoifeaby  r. 
the  Air  I  G,  and  therefore  the  weight  of  it  becomes  infen-  . 

fible  ’Tis  clear  from  the  fixth  affei tion,  that  the  Air  4 
I G,'  prefleth  down  with  5525  ther^ore  it  mull  prefs  up  1 
with  as  much,  Teing  according  to  the  fixth  Theorem,  the| 

PrelTure  of  a  Eluid  is  on  every  fide.  Eleventh  y,  that  when 
there  is  only  eight  foot  of  Water  and  a  half  in  the  Tub, 
namely  between  B  and  Nr  I  find  only  475  pound  of  the| 
Air  L  M,-  Becaufe  in  this  cafe,  the  Air  N  G  counter-  g 
pO'ifeth  1428  pound  of  it,-  For  if  the  faid  Air,  burden  the 
mterN'E,  with  1428  pound, as  is  clear  from  the.feventhf 
afrertion,  .it.muft-likewife  prefs  up  the  Tub  with  as  much}  v 

and  fo  counterpoife  as  much  of  the  Air  L  M.  Twelfthly,^^ 
that  when  there  is  nothing  within  the  Pipe  but  An,  the 
whole  weight  of  the  Air  L  M  becomes  infenfible  to  me. 
The  reafon  is  evident,  becaufe  it  is  wholly  counterpoifed 

by  the  Air  within  thePip^  .  I  affirm  thirteenthly,  that 
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the  Water  E  G,  is  etfutlibrio  with  the  Water  A  B : 
that's  to  fay  1^04- pound,  is  in  equilihno  v^ith  476  pbund, 

I  prove  it  evidently,  by  the  firft  medium ;  all  the  parts  of 
an  Horizontal  furface,  are  equally  preft’^  theretore  the 
part  A,  fuftains  no  more  burden,  then  the  part  E,  there¬ 
fore  A  B,  is  as  heavy  as  E  G,  -  and  confequently,  the  Air 
G  D,  muft  be  as  heavy,  as  the  Air  F  H;  Left'  this  pro- 
pofition  may  feem  to  contradid  what  is  already  faid  ,I  muft' 
diftinguifli  a  twofold  Ballance,according  to  the  thirdTheo- 
rem,  one  Natural^  another  Jrtificial,  lit  the  Artificial 
BalUncCy  where  magnitudes  do  weigh  according  to  all  their 
dimenfions,'  'litz,  Lvngitude^  LatitudCy^Cid  Profundity,  the' 
Water  A  B,  and  the  Water  E  G,  are  not  in  equilibrio  to-’ 
gether,feing  the  one  is  1428  pound  heavier  than  the  other. 
Bbt  in  the  B^llance  of  Nature fuch  •  as  thefe  Pipes  are,  all' 
the  four  makes  an  equifondium  together  5  becaufe  they  do 
not  weigh  here,  ticcording  to  their  thicknefs ,  but  only  ac¬ 
cording  to  their  Therefore  feing  AB  is  as  high 

as  EG,  and  feing  CD  is  as  high  as  F  H,  they  muft  all 
be  of  the  fame  weight. 

From  the  firft  aflertion  I  infer,  that  one  and  the  fame 
Fluid,  e\ec\\n,ihe  Ballance  oi Nature^  may  fometimes  be’ 
mequilibrio  with  a  lefler  weight,  and  fometimes  with  a 
greater,  becaufe  the  Air  C  E),^that  weighs  really  475 
pound,  is  in  equilibrio  with  the  Water  A  B,  that  weighs' 
but  168.  Thisis,\when  A B  is fuppofed  to  be  only  12 
foot  high.  It's  likewife  in  equilibrio  with  it,  when  its  54 
foot  high.  But  how  can  A  B,  that's  1 2  toot  high,  prefs 
A,  with  as  much  weight,  as  when  its  34  foot  high  ?  I  an- 
fwerby  a  fimilitude,  when  aCylinder  of  Wood’ 12  foot 
high  ftands  upon  a  T able,  it  may  burden  it  as  much, '  as  if 
itwere  a  Cylinder  34  loot  high^-  For,  fuppofing  it  tobe' 
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thruftin,  between  it,  iind  v,  g.  the  ceiling  of  the  room 
above,  it  muft  prefs  down  with  more  weight,  then  it  it 
were  not  thruft  iri.  So,  this  Cylinder  of  Water  AB, 
that’s  bat  12  foot  high,  being preft  between  thefurface  A, 
and  the  top  of  the  T  nb  within,  muft  burden  A,  as  much,- 
as  if  it  were  54  foot  high  5  for  being  of  this  hignt,  it  only 
ftands  upon  the  furface,  without  prefling  up  the  top  of 
the  Tub, 

I  infer  from  the  fecond  aflertlon,  that  each  Pillar  in  a 
‘Fluid  hath  a  determinate  weight.  This  is  evident  from 
the  determinate  weight  of  AB,  that  weighs  firft  168 
pound,  being  1 2  foot  high,  and  467  pound,  being  34 
foot  high,  and  fo  of  the  reft.  I  infer  fecondly,  that  the 
thicker,  and  groffer  a  Pillar  of  a  Fluid  be,  it  is  the  heavier, 
(even  in  the  Artificial  SaUance)  and  eontrariwile,  the  more 
flender  and  thinner  it  be,  it  is  the  lighter.  This  is  evident 
from  the  Water  A  B,  fix  inches  thick,  that  weighs  476 
pound,  and  from  the  Water  E  G,  12  inches  thick,  that 
weighs  ipo4pound.  So  doth  the  Pillar  of  Air  C  D,’tveigh 
lefs,  then  the  Pillar  F  H.  Here  is  ground  for  knowing 
the  certain  and  determinate  weight  of  a  Pillar,  in  any  fort 
ofa  Fluidwhatfoever.  As  to  Air,  its  clear  and  evident, 
that  a  four-fquare  Pillar  thereof,  1 2  inches  every  way, 
weighs  I P04.  That’s  to  fay,  ifit  werepoflible,  to  take 
the  Pillar  of  Air  F  H,  in  its  whole  length,  from  the  fur* 
face  of  the  earthy  to  the  top  of  the  Atmoffhere^  and  pour 
it  into  the  Scale  of  a  Ballance ,  it  would  be  exadly  the 
weightof  i5»04  pound.  Here  isafecret  .•  though  that 
fame  Pillar  of  Air,  were  no  longer ,  than  5  or  1  o  foot,  yet 
the  Preflure  of  it,  upon  the  body,  it  refts  upon,  is  equiva¬ 
lent  to  Ip04  pound,  -Ifthisbe,  (you  fay)  whar  isthe 
weight  of  Air,  that  refts  upon  this  Table,  that’s  56  inches 
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fquare  ?  I  anfwer,  it  muft  be  as  heavy,  as  a  Pillar  of  Wa- 
ter  34  foot  high,  and  3  5  inches  thick,  which  will,  by  juft 
reckoning,  amount  to  1713(5  pound,  or  to  loyr  ftone 
weight.  It  may  be  inquired  next,  what’s  the  weight  of 
the^Air,  that  burdens  the  pavement  of  this  parlour, 
that’s  1 5  foot  fquare  ?  I  anfwer  457424  pound.  Becaufe 
it  is  exa(aiy  the  weight  of  a  bulk  of  Water  34  foot  high, 
and  1(5  loot  thick.  ’Tistobe  remembred,  that  though 
the  Piefture  of  it,  be  fo  much  ,  yet  being  poured  into 
the  fcale  of  a  Ballanc.e,  it  will  not  weigh  fchtnuch  :  fot 
not  only  as  much  as  fills  the  room  muft  be  taken ,  but  as 
much  as  pafTeth  from  the  pavement  to  the  top  of  the 
Atmeffhere.  According  to  this  method  ’tis  eafie  to  deter¬ 
mine  the  weight  ofany  Pillar  of  Air  whatfoever,  provided 
amanbut^onceknowthethicknefsofit,  both  thewayes, 

e,g.  there’s  a  flanum  12  inches  long,  and  fix  inches  broad* 
upon  which  reftsa  Pillar  of  Air.  The  weight  of  it  then 
is ,  juft  the  burden  of  a  magnitude  of  Water  34  foot  in 
hight,  1 2  inches  in  length,  and  fix  inches  in  breadth. 

Though  the  weight  of  any  Pillar  of  Air  may  be  known 
by  knowing  only  the  dimenfions  of  it ,  in  breadth  and 
length;  yet  the  weight  of  a  Pillar  of  Water  cannot  be 
known ,  unlefs  all  the  three  common  dimenfions  of  ir 
be  firft  known.  The  reafon  is  this ,  the  Piliais  of  Air 
are  all  of  the  fame  hight ,  but  the  Pillars  of  Water  in  the 
Ocean,  areofdifterenthights:  therefore,  not on'y muft 
they  be  known,  fecmdum  longitudinem  ^  &  Utitudinemy 
in  length  and  breadth,  but  fecundum  profundi ratem ,  that 
is,  according  to  deepnefs.  ’Tis  eafie  to  know  then ,  what 
each  particular  Pillar  weighs.  Fhftthen,  try  how  much 
weight  is  in  a  cubical  foot  of  Water,  and  having  found 
this  to  be  v.g.  j (5  pound,  you  may.  dettimine,  that  a 

Pillar 
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Pillar  .of  Water  34  foot  high,  and  1 2  inches  thick,  weighs 
,ipQ4  pound.  A  Pillar  34  foot  high  ,  and  fix  inches 
thick  weighs  475  pound.  Note,  that  in  a  Cube  of 
.Water  fix  inches  thick,  there  are  216  inches,  which 
weighs  feven  pound.  In  a  Pillar  1 2  inches  thick ,  and  20 
fathonj,  or  100  foot  high  ,  you  will  find  5600  pound 
weight.  In  one,  of  the  fame  thicknefs ,  but  200  fathom 
high,  there  are  5^000,  fifty  fix  thoufand  pound  weightj 
In  a  Pillar  three  foot  fquare ,  and  20  fathom  deep ,  there 
are  10400,  fifty  thoufand,  and  four  hundred  pound 
weight.  Make  it  200  fathom  high  with  that  thicknefs, 
and  it  will  weigh  504000,  five  hundred  and  four  thoufand 
pound.  But,  it  according  to  the  Theorem  25,  you 
confider,  the  weight  of  the  Air  above  ,  it  will  weigh 
52113^,  five  hundred,  twenty  and  one  thoufand ,  one. 
hundred  thirty  and  fix  pound.  A  Pillar  1 2  foot  fquare, 
and  30,0  fathom  deep,  weighs  i20p6ooo,  twelve  million, 
ninety  and  fix  thoufand  pound ,  Laftly  fuppofe  there 
were  a  bulk  of  Water  500  fathom  deep,  and  500  fathom 
■  thick ,  -  fuch a  magnitude  would  weigh  8750000000. 
eight  thoufand  feven  hundred  ,  and  fifty  million  of 
pounds.  But  if  the  PrefTure  of  the  Air ,  that  refts  upon 
afurface  of  Water  500  fathom  in  breadth  and  length, 
be  taken  in,  that  weighs  iipoooooo,  a  hundred  and 
nineteen  million  of  pounds ,  the  total ,  that  the  bottom 
of  the  fea  fuftains,mufl;  be  8940000000,  eight  thoufand, 
nine  hundred  and  fourtjr  million  of  pounds,  or  5  5  8750000 
five  hundred  fifty  and  eight  million,  feven  hundred,  and 
fifty  thoufand  ftone  weight, 

I  infer  from  the  fifth  aftertion^  that  the,  lighteft  of 
Fluids  may  be  brought  to  an  ec^uilibrium  with  the  heavieft. 
For  though  Mercury  be  14000  times  heavier  than  Air, 
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yet  the  part  of  the  furface  A,  is  no  more  preft  with 
the  Mercury  A  B,  then  the  part  C  is  preft  with  the  Air 
C  D.  Secondly  ,  that  29  inches  of  Mercury,  are  of  the 
fame  weight  with  34  foot  of  Water.  Thirdly,  the  heavier 
a  Fluid  be  naturally ,  it  hath  the  lefs  altitude  in  the 
I^aturd  Ballance ;  and  contrariwife ,  -  the  lighter  it  be,  it 
hath  the  more  altitude.  This  is  clear  from  the  Mercury, 
that’s  29  inches,  the  Water.that’s 34  foot,  and  the  Air, 
that’s  counted "^857  fathom. 

I  infer  from  the  fixth  alTertion ,  that  two  Fluids  of 
gravities ,  may  make  an  equilibrium'Nlthz  third 
of  the  fame  kind.  Becaufc  the  ayfootol  AitlG,  and 
the  1 7  foot  of  W ater  E:K  ,  are  in  equilibrio  vtlth.  the  Air 
F  H;  I  infer  fecondly ,  that  17  foot  of  Air ,  may  be  as 
heavy  as  17  foot  of  Water,  becaufe  the  Air  I G,  is  exadfly 
as  heavy,  as  the  Water  E  K.  T  infer  thirdly ,' that  the 
Betsftl  of  a  Fluid  ,  is  a  thing  really  diftind,  from  the 
Natural t»eightoiit:  becaufe  the  Preffureof  the  Air  I G, 
is  972  pound ;  but  the  natural  w’eight  of  it  will  not  exceed, 
if  it  were  weighed  in  a  Ballance,  two  or  three  ounces, 
litifer  fourthly,  that  Air  cannot  fuffer  dilatation ,  but  it 
muft  lofe  of  it’s  PrefTure.  Becaufe  the  Air  I G,  that  ought 
towcigh  -1904  pound ,  iweighs only  952.  For  under* 
(landing  this  ,  you  muft  know  ,  that  when  a  Pipe  is 
about  half  full  of  Air ,  and  half  full  of  Water ,  and  inver¬ 
ted,  fo  much  of  the  Water  falls  out,  and  confequently 
fo  many  inches  doth  the  Air  above  it,  expand  it  felf.  So 
to  make  this  Pipe  that’s  34  foot  high ,  half  full  of  Air 
and  half  full  of  Water ,  you  muft  pour  in  about  19  foot 
of  Water,  and  the  15  foot  of  Air  that’s  in  it  befides, 
will,  when  the  Pipe  is  inverted ,  go  up  and  expand  it  fell 
to  1 7  foot,  two  foot  of  Water  falling  out. 

B  b  I  in- 
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I  infer  from  the  feventh  affeition  ,■  that  when  there  are 
two  Fluids  of  different  gravities  j  :,and  weights  counterpoi- 
fing  a  third,  ,by  what  proportion  the  one  grows  lighter, 
by  that  fame  proportion  the  otha:  becomes  heavier.  For,  , 
when  the  VVater  EK,' that  weighs  952  pound,  becomes 
E  N>  that  weighs  47^,  '  the  Air  above  it,  that  weighed  , 
952,  becomes  now  1 42 8  pound,  , 

I  infer  from  theeighth,  that  the  of  a  Fluid,  can¬ 

not  be  counterpoifed,  by  two  diftind:  fmirs.  Becaufc 
the  54  foot  of  Water  EG,  ■  cannot  be  both  fuflained ,  by 
the  part  of  the  farface  of  Air  E, '  and  my  liand,  I  infer  from 
the  ninth,  that  the  Preirure  and  weight  of  a  Fluid,  may  5 
be  found,  even  in  its  own  Element,  by  Becaufe 

inpoifing  of  the  Tub,  I  find  the  weight  of  the.  Air  LM.  . 
I  inferfecondly,  that  the' of  a  Fluid  isonly  found  in  i 
its  own  Element#' when there.iSnota  ^»ra»tr/*  to  counter- 
popfethe/>i«!?<5J»a  df  it,  becaufe  I  find  only  the  weight  of 
the  Air  L  M,  becaufe  it  wants  a  fete»ua  to  counterpoife 
it.  I  infer  thirdly,  that  it  is  very  pofllblc  even  in  tlie 
tifciaiBalknce^  to  weigh  a  Fluid  in  its  own  Element,  and 
to- know  the  precifc  weight' of  it,  to  a  grain.  For  (his 
caufe,  take  asfmall  chord,  andfaftcnttherewith  the  top  of 
the  Pipe  G-  to  the  Scale  of  a.Ballance,  and  . the  Lead  or 
Stone  that  makes  the  counterpoife  in  the  op, pofite^cale,  is 
the  juft  weight  of  the  Air.  LM,  \ 

I  infer  from  the  tenth,  that  by  how'  much  the  nearer,  . 
the  ptentia  of  a  FlQid,  comes  to  thofondus^  by  fo  much 
thelefs,  is  thepDW«j  found,  or  is  .fenfible.  This  is  clear, 
becaufe  I  find  lefs  of  the  weight  of  the  Air  LM,  it  being  : 
counterpoifed  with  the’ Air  I  G,  than  before.  This  fol¬ 
lows  likewife  from  tbe  eleventh  affertion.  I  infer  from  the  - 
treelfch,  that  when  the  />Wfi?«  ofaFInid,  is  counterpoifed,  • 

b  y  >' 
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by  an  equal  f^untia.  If  bfc^ipfs  alfpgf  fh^r  infenfible,  I 
infer  from  the  laft,  tjiaf  two  Fluids  (differing  in  weight,  ac¬ 
cording  to  th^/^i^r^  Qt  naay  agrejs  ia 

weighCj^cqrding  to  th?  Mdme.  I  infer  ftcondly^ 

that  Fluids  in  the  of  Natms^  do  jnot  eounterpjoife 

one  another  according  to  f  heir  thi(km[s,  but  only  accor? 
ding  to  their  dtipude^ 

To  put  a  clofeto  this  Experiment,  let  us  fuppoCe  the 
pipe  EG  to  be  68  foot  high,  and  void  of  Air,  If 
then  the  orifice  E  be  drowned  among  ftagnant  Wa¬ 
ter,  the  Liquor  of  its  own  accord  fas  it  were)  will  rife 
from  E  to  K  34  foot ,  the  other  half  I  G  remaining 
empty..  This  evidently  fliews,  that  the  PrefTure  of  the 
Air,  hath  a  Sphere  of  beyond  which  it  Is  not 

able  to  raife  or  prefs  up  a  pillar  of  VVater,  'Tis  folly  then 
to  think  that  Water  maybe  conveyed  over  high  places  by 
the  help  of  a  Siphom  v.  g,  from  the  one  fide  of  a  Hill  over 
the  top,  to  the  other  fide,  .  For,  if  that  hlght  exceed 
perpendicularly  34  foot,  no  Art  will  do  it.  Yetcontra- 
riwife,  it  ispoffible  $0  tranfpQrt  Wat^r,  by  Fipes 
phons,  not  only  34  foot  below  the  fource^  but -3400, 
Nay,  if  there  were  a  Siphon  paffing  from  the  furlace  of 
the  Earth  to  the  Center,  and  thence  rifing  to  the  furface 
again,  it  would  convey  Water  from  the  one  place  to  the 
other.  For  'tis  a  certain  and  infallible  rule  in  the  Hjdro- 
(iaticksy  that  Wafer  wilUifc  high  in  thistpl.ace, 
hight  of  tbe 'place  is,  from  ^whence  It  comes ,  'even  though 
the  windings  and  turnings  of  the  ‘ under¬ 

ground  were  zs  ^  Lahyrinthry  and  though  this  place,  were 
not  only  1000,  but  5000-pace  diftant  from  the  other. 
’Tis  to  be  obferved,  that  if  the  mouth  of  the 

S  h  z  here,^ 
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fere,  be  exai^ly  as  high  as  the  other  end  at  the  Foun-- 
tain,  the  Water  ftands  ftill.  And  the  greater  the  dif-- 
ference  bcj  the  Water  flows  out  with  the  greater  fprcej- 
By  the  help  of  fuch  Conduits^  ’tis  eafieto  convey  Wa¬ 
ter  to  a  City  many  miles.  Such  Pipes  are  ordinarily 
made  of.  Lead/  But  for  faving  expence ,  they  may  be-, 
made  of  .Timber,  or  Clay  well  burnt  in  an  :Pven,  . 


: 


AN  ACCOMPT  OF 


Lately  made ,  by  the  Author  of.  the 

^oing  Experiments. 


OBSERVATION  I. 

'N  iWj(;»  there  was  need  of  a  new 

Sink,- on.  the  eaft  fide  oi  Tranent^  for 
winning  of  Coals,  But  while  the  CeaU 
htwtrs  were  in  digging  down^  and  had 
come  the  deepnefs  of  ijt  on  4  fathom', 

- , _ they  were  ■  flopped  from  ■  working  by 

Of  Air ,  that  flowed  out  plentifully  from  the 
fides  of  the  fink,  wherein  there  were -a  great  number  of 
€mers  ,  or  rifts ,  Out  of  which  that  ill  Air  came, .  To  try 
the  nature  and  power  oi Damps ,  I  took  a  dog,  and  faflned 
mtam  zhick^  ,  with  Hmall  roap,  that  he  might  not  leap 
ov.er ,  and  when  he  had  gone  down  7  or  8  fathom ,  he  pre- 
fently  begins  to  howl ,'  and  cry  pitifully ,  as  if  he  had  been 

beaten 
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beaten  fore  with  a  rod,  and  a  little  after ,  he  begins  to  flag¬ 
ger, and  his  feet  failing  him,  he  falls  down,  as  one  overtaken 
with  the  Epilepfy ,  and  in  going  down  to  the  bottom,  his 
eyes  turning  in  his  head ,  they  appeared  very  fliining  and 
clear  like  two  large  bright  Diamonds.  Fearing  ,  that  the 
I>amf  fliould  have  killed  him  out  of  hand,  he  was  inflantiy 
pulled  up  from  the  bottom,  where  he  had  not  tarried  i  j  /r- 
conds  of  time.  And  when  thebucket  had  come  to  the  mouth 
of  the  ftnky  he  was  pulled  out,aBd  laid  upon  the  ground,  to 
get  frefli  Air,  When  he  had  lien  a  while  as  dead,  he  begins 
at  lafl  to  gape,and  gafp,and  makcfome  refpirations,as  if  he 
had  been  rather  expiring, than  recovering.Next,he  began  to 
ftir  and  move  his  feet ,  and  after ,  to  raife  himfelf  upon  his 
hnees-,  his  head  flaggering  and  wavering  from  fide  to  fide, 
jftfter  3.  tninut  or  two ,  he  was  able  to  fland  upon  his  feet, 
but  fo  weakly,  that  he  was  not  in  capacity  to  walk  or  run. 
Yet  at  lafl,being  much  refreflied,he  efcaped  from  us,and  ran 
home, but  flowly.  In  the  afternoon,  the  fame  Experiment 
was  repeated,  with  another  dog,  whofe  cafe  was  the  fame 
in  all  things.  But  after  he  was  perfe(flly  recovered,  for  a 
further  trial,  we  let  him  down  theXecondtime,  and  fef- 
fered  him  to  tarry  in  the  bottom  of  the/?«^,aboutthefpaee 
of  three  minuts:  but  when  he  was  pulled  up,  and  tikea 
out,  we  found  no'fymptomes  of  life  in  him ;  and  fo  after 
half  an  hour  and  more,  his  body  began  to  fwell,  which  or'* 
dinarily'befalls  fuch,  v^o. are  kilted  aftetthismanner.  Af¬ 
ter  this,  we  fent  down  in  the  Bucket,  a  little  Dhicken, 
which,  when  it  came  near  the  prefentfy  flapped 

with  the  wings,  and  falling  down,  turned  wer  and  over 
for  a  pretty  while,  as  if  it  had  beentafen  with  a  veftigOyOt 
giddinefs.  ’But  by  dfaWing^ tip  f he  Bucket  in  hafte,  and 
bringing  the  Bird  to' the  frefli  Air,  it  recovered,  In  the 
^  -  evening. 
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evening,  we  let  down  a  lighted CunAle,  but  it  was  foon 
extinguiihed,  ' when  it  came  near  mid-fink  j  for  here,  ra¬ 
ther  than  in  the  bottom,  was  the  ftrongeft  Pamp.  Laft- 
ly,  we  let  down  by  a  chord,  a  with  burning 

Coals,  whofc  flamewas  foon  put  out,  and  after  a  little 
while  ,  we  perceived  the  red  Coals  to  be  extinguifhed  by 
degrees?'  yet  not  totally,  bccaufe,  as  the  Coal-hewers  ob- 
fervedjthe  power  of  the  i><i»?/>  was  not  fo  ftrong,  as  before,! 
T hefe  Damps  then  have  their  ebbings  and  flowings,  which 
feem  to  depend  upon  the  weather, or  rather  upon  the  fitija* 
tion  of  the  winds, and  their  force.  Tor  ’tis  obferved,  that  a 
high  South- weft  wind  caufeth  ill  Air  in  this  place?  and 
that,  by  reafon  of  much  waft  grourid  ,  that  lies  upon  the 
South,  and  South- weft  hand  of  this  Sink,  -v/lience  are  con¬ 
veyed  under  ground  by  fecret  paftages ,  which  are  nothing 
elfe  butfo  many  rifts  and  openings,  commonly  called  by 
the  Ceat-he^rs,  corrupted  and  rotten  Air^  Ml 

of  fulphui’ious'ftems. '  The  reafbn  why  thefi?  paftages  are 
open,  and  repleniilied  with  nothing,  but  corrupted  Air,  is 
this,  the  Water,  that’sordinarily.ca'licd  the  Blood  of  the 
Coal,  being  withdrawn  with  fubterraneous  Gutters  (com¬ 
monly  .called  Zwc/j',)  that  are  digged,  and  wrought  under 
ground, fometimes  awery  long  way, for  drying  of  theMines, 
and  the  veins  of  the  earth  being  how  empty,  there  fuc- 
ceeds  Air  ?  which  Air,  by  procefs  oftime,  and  long'ftand- 
ing,  rots,  and  conttatfts  a  fulphurious  quality ,  which 
caufeth  ludden  death.  How,  when  the  wind  is  high,  and 
ftrong  from  the  South  or  South-weft,’  that  fulphurious  Air¬ 
is  driven  through  the  ground,  and  xoming  to  Sinks  and 
Mines,  where  men  are  working,  prefently  infedfs  the  place, 
and  hinders  the  work. '  ’Tis  often  obferved,  that  the  wind 
andAir  under  ground, keep  a  correrpondence  in  their  moti- 
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•  on,  with  the  wind  above  ground  .•  and  therefore^  when  the 
wind  is  infuch  a  point  above,  ’tis  found,  that  the  motion 

.  of  the  Air  below  runs  fuch  a  way,  and  the  contrary  way, 
when  the  wind  above  ground,  is  in  the  oppofite  point. 
When  there  is  a  free  palTage  between  the  bottom  of  the 
two  Sinks,  you  may  obferve  the  wind  come  down  through 
the  one,  and  running  alongft  under  the  ground,  rife  up  tho- 
row  the  other,  even  as  Water  runs  thorow  a  Si}hon.  For 
this  caufe,  when  the  Cod-hewers  have  done  with  fuch  a 
Sink,  they  do  not  ufe  to  flop  it,  or  clofe  it  up,  but  leaves 
it  {landing  open,  that  the  Air  under  ground  may  be  kept 
under  a  perpetual  motion  and  ftirring ,  which  to  them  is  a 
great  advantage,  ’Tis  very  ftrange  to  fee  fometimes,  how 
much  Air ,  andliow  freih  it  will  be ,  even  at  a  very  great 
diftance, namely  four  or  five  hundred  pace,  from  the  mouth 
of  the  Sink,  This  could  never  bCjUnlels  there  were  a  confi- 
derable  Preflure  and  weight  in  it,  whereby  it  is  driven  for- 
ward,thorow  fo  many  Labyrinths,  And  even  in  thentmoft 
room, where  the  Coal-hewers  are  working,  the  Preflure  is  as 
great,  as  it  is  above  ground,  which  is  found  by  the  Torricel-  - 
lian  Experiment.  In  fuch  a  cafe,the  Air  cannot  prefs  down 
thorow  the  Earth  and  Metalls,  therefore  the  Mercury  muft 
be  fufpended,  not  by  a  Pillar  from  the  Atmofphere,  but  by 
the  Benftl  of  it.  Nay,  put  the  cafe,  that  the  whole  Element 
of  Air  were  deftroyed,  and  this  remaining,  yet  would  it  be 
ableto  fupport  ap  inches.To  fhut  up  this  difcourfe,it  is  ob- 
ferved  by  Coal-hewers  ^  that  when  there  is  ill  Air  in  a 
man  may  perceive  diftin(aiy,what  is  lying  in  the  bot¬ 
tom,  fo  clear  and  tranfparent  is  the  Air  of  it ;  but  when  the 
Damp  is  gone,  the  Medium  is  not  fo  clear.  In  temperat  and 
cold  weather,the  Damps  are  not  fofrequentrFrom  this  Sink,, 
in  loft  winds,or  in  Northerly  winds,  or  when  it  blows  from 
Eaft  or  North-  eaft,the  t>amps  are  driven  away.  O  B- 
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OBSERVATION  II- 

Jlifner  upon  Wednefciay  night  ,  at  eleven  a  clocks 
being  24  of  November  9  166^ ,  had  the  following 
pofition  with  the  ftars  of  Gemini.  '  He  was  fo  near  to  the 
StarC,  that  to  appearance,  the  points  of  his  rayesdid 
touch  it.  This  Star  by  looking'  upon  the  material  Glob, 
is  fixed  in  the  very  Zodiack  ^  ^tid  in  the  13  degree  of 
Cdneer j^nd  is  the  very  navel  of  thelollowing  Trnne.  T he 
Star  A  is  Caflor.  The  Star'B  is  Polltpx^  The  ftar  D  ^is 
fixed  in  the  forefoot  of  the  following  Tmne.  Trom  this 
place  he  moved ,  witha  cetrogrademiation ,  till  he  came 
to  the  5  of  Cancer-^  ohout  ihQ  ^o  oi  February  ^  i6jo^ 
and  from  that  time  became  DireSt  In  his  motion  ,  and  fo 
upon  the  2  7  of  Mdrch  ,1670  at  9  a^  clock  he  was  in  a 
right  line  with  Cams  minor 9  and  the.brighteft  Star  in 
Auriga^  and  was  in  a  right  line  with  the  eaftmoft  ihoulder 
oi  Orion  ,  and  Ca^or  in  Gemini ,  or  with  that  a  when 
South-weft,  that’s  higheft,  and  Weft-moftc 


.OBSERVATION  1 1 1- 

IT  is  written  in  the  Hiftory  -of  tht  Royal  Society ,  that 
fuch  a  member  of  it whofe  name  I  have  forgotten, 
hath  found  out ,  among  many  other  curious  invemions, 
this,  namely  a  way  for  knowing  the  motion  of  the  Sun 
in  feconds  of  time but  is  not  pleafed  to  revealthe  manner 
how,  Becaufe  fuch  -a  devicc'mty  be  ufefull  in  Aftronomy, 
and  iikewife  for  adjufting  the  Pendulum  Clock ,  I  fliall 
therefore  biiefty  fhew  jThe  manner  and  way  how  fuch  a 
thing  may  be  done ,  as  I  have  tried  it  my  felf.  I  took  an 
Of  tick  Tub,  about  12  foot  long ,  only  with  two  Convex- 
^  C  c  ^ 
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anddidfoplaceit  inadark'rootn ,  by  puttin® 
thedne.end,  in  which  was  the  oijelf-gUfs  ,  without  the 
window »  and  keeping  the  other  within, -« that  Icaufedthe  • 
beams  of  theSunfliine  thorow  itjwhich  were  received  upon 
a  White  wail  fout  or  five  foot  from  the  Tub;  This  image, 
which  v/as  perfedlly  round  >  and  fptendid  ,  did-  move 
alongfithe  wall-very  quickly,,  fo  that  in  a  minut  of  time, 
it  did  advance  feven  inches  and  a  half,  which  will  be  the 
eight  part  of  aninch  ina a  motion  very  fenfible. 
Now  ,•  this  beam  that  came  thorow  the  T ub,  and  lighted 
upon  the  wall,  would  not  have  moved  one  inch  in  a  minut, 
d*  it  had  wanted  the  two  Glaffes;  for  as  they  magnify, 
and  fe'em  to  bring  nearer  the  fothey  quicken  the 

motion  of  it.  -  In  a  word  ,  by  what  proportion,  the  ohje6f'' 
is  made  more ,  by  that  fame  proportion  is  the  motion 
quickned.  ’Tistobe  obferved  ,’' that  the  longer  the  Tub 
be ,  .thd  motion  is  the  fwifter  .*  for  as  the  longeft  Tub 
doth  ordinarily  molt  magnify  the  objed  5  fO  doth  it  molt 
quicken vthe  . motion,  •  Next,  the  farther  dillant  the 
white  wall  is  from  the  end  of  the  Tub,  the  larger  is  the 
image ;  and  contrariwife  ,  the  nearer  it  be,  it  is  thelels. 
Thirdly,  the  farther  the  wall  be  from  the  end  of  the 
Tub,  the  circumference  of  the  image  is  the  more  cOn- 
fufed  ,  and  the  nearer  it  be  ,  it  is  the  more  diftinft. 
Fourthly,  the  darker  the  room  be,  it  is  fo  much  the 
better.  jLaftly,  this  trial  may  be  made  with  ordinary 
Preff  etis,  df  a  foot,  two  foot, -or  three  foot  long,  which 
will  really  do  the  thing ,  but  not  fo  fenfibly ,  unlefsthe 
glaffes  be  very  good. 

As  to  the  ufeof  this  device  in  AftrOnomy  ,  I  lliall  not 
lay  much.  But, IbaH  '  only  mention  what  it  may  ferve  for 
in  order  to  the  Pendulum  Glock,  .  Iqr  this  caufe,  let  a 

man 
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man  choife  a  convenient  roomywith  a  window  to  th^outh, 
wherein  this  Tab  may  be  fo  fixed  ,  that  it  may  ly  juft 
or  very  near  to  the  xxtt  mtrldiAn^  and  may  move  vertic4llj 
■  upon  an  axil- tree,  becaufe  of  the  Suns  declination  every 
day.  Then  at  a  certain  diftance  from  the  end  of  it, 
fix  and  fettle  a  large  board  of  timber ,  fmooth ,  and  well 
plained  ,  and  well  whited  ,  for  receiving  the  image.  In 
the  middle  of  this  board ,  draw  a  circle  with  Charcoal, 

:  equal  in  diameter  to  the  circle  of  the  image.  Now ,  this 
being  done,  you  will  find  that  aflbon  as  the  weft  fideof 
the  Sun,  begins  to  come  near  to  the  Mtridun ,  the  image 
begins  to  appear  upon  the  board,  like  the  fegmentofa 
circle ,  and  grows  larger ,  and  larger ,  till  it  becomeper- 
fciftly  round.  Nowinthe  veryinftantoftime,  wherein 
the  image,  and  the  circle  are  united,  fetthe  wheels  of 
your  Clock  agoing,  hom  hour,  mimt ,  and/cca»<s?of 
XII.  Tomorrow,  or  3  or  4  day  es  after ,  when  you 
dcfire  to  make  an  examination ,  wait  on  about  12  a  clock, 
when  the  Sun  is  coming  to  the  Meridian,  and  you  will 
find  what  the  difference  is.  If  the  Clock  go  flow,  obferve, 
affoon  as  the  image  is  united  wlth  the  circle  f  vvhich  you 
will  perceive  in z  fecond  of  time)  the  variation,  that’s 
to  fay ,  how  many  fecondi  interveens  between  that  fecond, 
wherein  the  union  fell ,  and  that /ecwi,  thatdofes  XII 
hours  in  the  Clock,  -  If  it  go  faft  ,  obferve  how  many 
feconds  pafles from  thnfecond ,  that  ends'XII  hours ,  and 
that  wherein  the  image  of  theSun  is  united  with  thecircle, 
which  if  you  do,  you  will  know  exadly,  what  the  differ¬ 
ence  is,  even  to  a  fecond.  But  without  this  ,  you  will 
find  great  difficulty  to  know  the  variation  in  15  of  20 
feconds ,  elpecially  in  a  common  Bid.  But  here  ,  you 
will  fee  diftindly  the  image  of  the  Sun  move  every  jeccnd 

C  c  2  of 
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of  lime,  the  eighth  part,  orthefixch  part,  or  the  fourth 
partofaaiuch,  according  to  the  length  of  your  Tub,  and., 
eoodnefs  of  yourglaffes.  ’Tis  to  be  obferved ,  that  in  - 
ad juftin®  the  Pendulum  Clock ,  refpeft  muft  be  had  to  ^ 
the  table  of  £quation  oi  dayes,  commonly  known  ini 
Aftionomy.  For  if  this  be.  not ,  it  is  impofTibie  to  make: 
it  oorbht,  and  chat  becauie  all  the  natural  dayes  of  the) 
year  are  not  equal  among  themfelves :  that’s  to  fay,  the- 
time’ that’s  fpent  by  the  Suns  motion  from  the  Meridim 
this  day  ,  to  the  (sxat  Mer,idiAn themext  .day  ,  is  nocj 
equal,  but  is  more  or  lefs  y  than  the  tinje  fpent- betwixt 
Meridian  and  Meridian,  a  third  or  fourth  day  after.  Fcr 
inllance,  the  Sun  this  day  being  1 1  of  comes  fooner 
to  the  Mwidian by  three  [cconds  oi  tveaQ  ^  than  became 
yefterday.  Within  9  or  10  dayes,(fuppofethe  22  of 
he  will  be  longer  in  coming  to4he  Meridian  by  4 /rrWr, 
than  upon  the  2  i-.  -v  This  difference  I  grant,  in  fhort  time  J 
is  not  fenfibic',-  yet  once  in  the  yeai,  it  will  amount  toj 
more  than  half  anhouiv  This  inequality  of  dayes  arifesi 
from  two-caufes,  -Firft,  hom  the  Suns  whereby  ’ 

he  moves.  iflons  piiit  of  the  Z<o.cii3clc.5  tn^n 

another  :  for  in  Summer  when-Jieus  fui theft  from  thel 
Earth  ■  he  goes  flowlier  back  inthe£cliptick ,  thandai 
Winter.  ■  when,  he  is  nearer  to  it,  .1  The  fecond  caufe,J 
which  is  truly  the  far  greater  ,f  is  this  ,  becaufe  in  che| 
diurnal  motion  ofthe'SuOy  equal  parts  of  the  ^quator^^ 
does  not  anfwer  to  equal  paits  of  the  Zodinck.^  Henccj 
it  dollowes ,  .that  if  the  natural  dayes  be  not  equal  arnong 
themfelves the ,  hours-.  amft*-be  unequal  alfo :  but  this,  is 

not  confideiable,  . 

By  help  of  fuch  a  Tub  placed  in  a  dark  room ,  it  is 

eafie,  when  the  Sun  is  under  Eclipfci  to  enumerat  diftinift- 

--  ,  ly 


i^ifccuanp  iDbfeicDatton^* 

p  to  IN  '  ^  ^ 

:  ly’the  digits"ecljpfed;‘  Likewife,  if  y6u  take  out  the 
•  objed  Glafs',  and  cover  a  hole  in  the  Wlildow board  with 
'  itj’yotr  (hall  fee  diftindiy  upon  a  white  waif,  the  fpecus 
•and  true  feprefentations  of  all  objeds  without.  And  by 
comparing  the  quantity'of  the'objedwithout,  with  the 
quantity  of  it  within,  yor  may  know  the  diftanceofit 
Irom  the  window though  it  were  many  miles.  For  as  the 
one  quantity,  is  to  the  other,'  fois  the  diftance  between 
the  Glafs  and  theobjedon  the  wall ,  to  the  diftance  be¬ 
tween  theGIafsand  theobjedwithout; 

It  may  be  inquired  whether  or  not,  the  retrffgr/ide ,  as 
well  as  the  diurnd  motion  of  any' of  the  Planets,  may 
.  be  difceined,  iaminuts  or  feconds  y  -hy  the  help  of  a  long 
Tekfcof  e  <  In  anfwer ‘to '  this  ,  we  muft  fuppofe  the 
planets  only  to  hive''!irctrogtade  motion, and  confequently 
to  move  flowly  from  Weft'to  Eaft,  Satnrnoace  lrxigt 
yeaiS:,  or  30 ,  to  run  about  the  Zodiack-,  Jupiter  in  1 2, 
Mar!  in  2  years,  theSunin  one  year,  F'ennszni  Merciirf 
inlefstime,  and  laflly  -the  inannoneth.  Now  I 

.fay,  it  isimpoirrbleby  thelongeft'Tub,  that  the  ®reat^ 
can  make ,- to  difcern  the ‘motion  of  .the  inferior 
planets  ,  far  lefs  the -motion  of  the  foperior  ,'  either  hi  « 
Minuts  or  in  Seconds ,  and  that  by  reafon  of  the  great 
tardity  ,  and  llownefs  of  themotion.'  •  Notwithftanding  ’ 
of  this,  I  am  induced'to  think,  rthat  the  retrograde  motion  * 
of  the  Moon  might  bedilcerned,'  at  leaft  irt  Minuts','  For  '' 
evincingiofthisy-let  us  fuppofe  which  «  true-,  that  the 
Sun  -runs  from  Eaft  to  Weft  half  a  degree  in  two  Minuts  ' 
of  time,  feing  in  an  hour  he  runs  I  j  degrees.  Next,  that 
the Moongoeisboutthe Zodiackln  2 7 dayes  and 7 hours, 
namely  from  that  fame  point,  to  that  point  again ,  and 
confequently  runs  back  every  day  13' degrees  and  about 

1 0  - 
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lo  Minuts,  By  this  account ,  flie  muft  retrograde  half  a 

degree,  and  about  2  minuts  of  a  degree  every  hour.  The 

Sm  then  runs  half  a  degree  in  two  Minuts ,  and  che  \Moon 
half  a  degree  in  Minuts ;  therefore  the  Moon  muft  be 

30  times  flower  in  her  retrograde  motion ,  than  the  Sun  is 
in  his  diurnal  motion.  ‘  Let  us  fuppofe  next,  as  I  obferved 
with  a  Tub '12  foot  long,-;  that  the  image  of 'the 
runs  the  eighth  part  ofaninchev&ry and  confe- 
quently,  feven  inches  and  an  half,  in  z  Minut;  then 
muft_  the  image  of  the  Moon  with  that  kmtTelefcope 
run  the  thirtieth  part  of  feven  inches  and  a  half  in  a 
Minut,  feing  flie  runs  30  times  flowlier ;  therefore  in 
.  every  Minut  of  time  fhe  muft  advance  the  fourth  part 
'Of  an  inch,  which  will  be  very  fenfible.  Though  we 
grant,  that  the  Moon  hath  no  retrograde  motion  properly 
yet  by  comparing  the  diurnal  Motion  of  th^Moon,  that’s 
i  flower,  to  the  diurnal  motion  of  the  Sun^  that’s  fwifter 
-we  fhall  really,  find  the  thing  it  felf.  Therefore  in  the 
-  tixat  oiz -Solar  Ecliffoy  this  motion  is  confpi- 

•  wous ,  which  by  an  ordinary  Telefcope  may  be  difcerned 
■  in  Minuts.  Affbon.’  then  as  the  Baft  fide  oi  the  Moon 
begins  to  enter  upn  ^the  Weft  fide  of  the  Sun  (  the 
greater  the  Eclipje  be,  it  is  the  better )  obferve,  and 
you  will  find  the  oneimage ,  which  will  be  black  ,  cover 
the  other  by  degrees,  that’s  fplendid,  and  run  in  every 
minut  of  time ,  the  fourth  part  of  an  inch  of  the  Suns 
diameter,  provided  alwayes,  that  the  run  the  eighth 
-part  of  an  inch  in  a  jecond,  . 
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OBSERVATION  I  V- ; 

UP.onTuefday  theip,  of  1670^  the  following 
Experiment  was  made.  .  In  the  middle  Marches  be¬ 
tween  Scotland znd  England^  there  is  a  long  trad  of  Hills, 
that  run  from  Flowdon^  many  miles  South  and  South-weft, 
amongft  the  which,  the  Mountain  Cheviot  is  famous  be¬ 
yond,  and  confpicuous  above  all  the  reft  for  altitude,  from 
whofe  top  a  man  may  difcein  with  one  turning  of  his  eye, 
the  whole  Sea- coaft  from  Ntyv^  caflle  to  Berwick^  much  of 
Northumberland^  and  very  many  Leagues  into  the  great 
German  Ocean:  the  whole  Caters  and  't evict  dale  ^  from 
the  foot  of  T weed^  to  very  near  the  head  of  it :  Lauderdale^ 
and  Lammer- moor  ^  zvidPentland  hills  above  Edinburgh. 
The  North  fide  of  this  Mountain  is  pretty  fteep ,  yet  eafie 
to  climb,  either  with  men  or  horfe.  The  top  is  fpacious,^ 
large  and  broad,  and  all  covered  with  a  Florp^mofs ,  which 
mns  very  many  miles  South.  When  a  man  rides  over  it, 
it  rifes  and  falls.  ’  T is  eafie  tathruft  a  Lance  over  the  head 
in  it.  The  fides  of  this  Hill  abounds  with  excellent  Well- 
fprings,  which  are  the  original  of  feveral  T orrents,  amongft 
the  which  Colledge^Water  is  famous,  upon  which,  not  a 
mile  from  the  foot  of  this  Mountain  is  white-had.  \  The 
adjacent  Hills  are  for  the  moft  part  green,  and  excellent 
for  thepafturage  of  Cattel.  ’,  Not  many  years  ago,  the 
whole  Valleys  near  the  foot  of  were  Fotrefts  a^ 

bounding  with  Wild-Beer. 

Upon  the  higheft  part  of  this  Mountain  was  ereded  the 
^crricedian  Fscferiment  for  weighing  of  the  Air,  where 
we  found  the  altitude  of  ihtMercuriaLCylinder.  27  incht% 
and  an  half.  The  Air  was  dry  and  clear,  and  no  wind.  In 
our  Valley-Countrcys  j  near  to  the  Sea-Coaft ,  in  fuch 

Weather, 
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Weather,  we  find  the. altitude inches  and  an  half. 
When  this  difference  was  found,  care  was  taken  to  feal  up 
dofly  with  S<?e-jv<iAr,  mtxed  vvith  the  orifice 

of  the  V:eflel,-that  contained  .the  ftagnant  Mercury,  and 
thorow  which'theendof  the  Pipe  went  down.  This  being 
done  with  as  great^exadlnefs  as  could  be,  it  was  carried  to 
the  foot  of  the  Mountainun  a  Frame  of  Wood,  made  on 
purpofe,  and'there  opening  the  mouth  of  the  Veffel,  we 
found  the  Mercury  to  rife  aminch  and  a  quarter  higher  than 
it  was.'Thereafon  of  thisftrangeP^^;^^?^^;^^?;^  muft  be  this, 
namely  a  greater  Preffure  of  the  Air  at  the  foot  of  the  Hill, 
than  upon  the  top :  even  as 'there  is  a  greater  PrelTure  of 
Water  in  afurface  40  fathom  deep,  than  in  a  furfaceao 
fathom  deep,  ’Tis  not  to  be  doubted,  but  if  the  root  of 
the  Mountain  had  been  as  low  as  the  Sea  Coaft  ,  or  as  the 
furface  of  at  Kelfo^  the  Mercurial  Cylinder  would 
have  been  higher.  This  way  of  obferving,-  feems  to  be 
better  than  the  common  :  for  while  the  Barofcope  is  carri¬ 
ed  up  and  down  the  Hill,  without  flopping. the  orifice  of 
the  Veffel,  that  contains  the' ftagnant  Mercury,  the  Cy¬ 
linder  makes  fuch  reciprocations, by  the  agitation  of  a  mans 
body,  that  fometimes  abundance  of  Airis  feen  to  afcend 
up  thorow  the  Pipe,  which  in  effe(ft  makes  the  Cylinder 
fliorter  than  it  ought  to  be,  :But  if  fo  be,  .the  end  of  the 
Pipe  be  immerged' among  j^ick-Jilver  ^  contained  in  a 
Glafs With  a  narrow  orifice^  fo  that  it  may  be  flopped  com- 
pleatly,  you  will  find  no  reciprocations  at  all.  And  to 
make  all  things-the  more  fure,  the  Glafs  may  be  filled  up 
either  with  Mercury^  -or  with  Water  above  the  Mercury 
by  which  means  the  Cylindermt\\^  down-coming,  or  in  the 
up-going  fhall  remain  immoveable.  Befides  the  flopping 
of  the  onfice  of  the  faid*  Glafs^  you  may  have  awider  Vet- 
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fel,  that  may  receive  the  fame  Glafs  into  it,  and  it  being 
full  of  Water,  may  fo  cover  the  fealed  orifice,  that  there 
jfliall  be  no  hazard  of  any  Air  coming  in.  Or  this  Experi¬ 
ment  may  be  firft  tried  at  the  root  of  the  Hill,  and  having 
flopped  compleatly  the  mouth  of  the  Veffel,  the  whole 
Engine  may  be  carried  up  to  the  top,  where  you  will  find 
the  Mercury  fubfide  and  fall  down  fo  much  •  namely  after 
the  faid  orifice  is  opened  :  for  as  the  flopping  of  the  orifice 
at  the  root  of  the  Hill,  isthecaufe,  why  that  fame  degree 
of  Preflure  remains  in  the  flagnant  Liquor  5  fo  the  open¬ 
ing  of  it  upon  the  top  of  the  Hill,  is  the  caufe  why  it  be-; 
comes  lefs^ 

This  Experiment  lets  us  fee,  that  the  PrefTure  of  the 
Air  feems  to  be  as  the  Preflure  of  the  Water ,  namely  the 
further  down  the  greater  •,  and  the  further  up  the  lefs  .•  and 
therefore,  as  by  coming  up  to  the  top  of  the  Water,  there 
is  no  mo'*e  Preflure,  fo  by  coming  up  to  the  top  of  the  Air,’ 
there  is  no  more  weight  in  it  •,  which  in  effeifl  fayes,  that 
the  Air  hath  a  decerminat  hight,as  the  Water  hath.  From 
this  Experiment  we  cannot  learn  the  determinat  hight  of 
the  Air,  becaufe  the  definit  hight  of  the  Mountain  is  not 
known.  I  know  there  are  fome,  who  think  that  the  Air 
is  indefinitly  extended,  as  if  forfooth,  the  Firmament  of 
fixed  Stars  were  the  limits  of  it,  but  I  fuppofe  it  is^hard  to 
make  it  out. 


OBSERVATION  V- 

TUne  ,i6yo,  I  obferved  the  within  3  minuts  of 
fetting,  iohz.yt2i^Qx{Qdi  oval  figure,  the  two  ends  ly- 
'ing  level  with  the  Horizon,  His  colour  w^as  not  red  as 
ordinarily,  but  bright  and  clears  as  if  he  had  been  in  the 

D  d  -  -  -  cridian  • 
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Meridian  s  neither  was  the  Sky  red, but  clear  alfo.  And  by 
the  help  of  the  Vendulum  Clock ,  I  have  obferved  his  body 
to  be  longer  in  fetting  than  it  ought,  by  eight  mimts,  and 
fometimes  by  ten^  and  his  Diameter  longer  in  going  out  of. 
light  than  it  ought,  by  two,  and  fometimes  by  three  mi- 
nuts^  The  reafon  of  thefe  mufl  be  the 

f ration  unqueftionably. 
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X  TPon  ^4//^r^4/evening  the  30  of5^/^/j  i^yo^  and  the 
night  following,  till  about  two  a  Clock  in  the 
hjtth  morning,  there  fell  out  a  confiderablerain,  with  great 
thunder, -and  many  lightnings^'  About  thecon- 

vocation  of  black  clouds  appeared  firft  towards  the  Hori^ 
in  the  South-weft,  -with  feveral  lightnings':^  and  the 
wind  blowing  from  that  point,  carried  the  clouds  and  rain 
over  Midzx^  Eaft- Lothian,  towards  the  and  Sea^ 
coaft, '  About  9  a  clock,  the  whole  Heavens  almoft  were 
covered  with  dark  clouds,  yet  the  rain  was  not  very  great, 
neither  were  the frequent,  but  every or 
fixth  fecond of  time,  a  large  and  great  lightning,  brake  out. 
But  before  the  thunder  crack  which  happened 

every  fourth  or  fifth  minut^  the  lightning  was  fo  terrible 
for  greatnefs,  and  brightnefs,  that  it  might  have  bred  afto- 
niftiment. ,  And  becaufe  the  night  was  very  dark  ,  and  the 
lightning  very  fplendid*,  a  man  might  have  perceived 
houfes  and  corn-  fields  at  a  great  diftance,  ^  And  if  any  had 
refolved  to  catch  it,  in  the  breaking  out,  it  did  fo  dazle 
the  eyes,  that  for  halfa  minut^  he  was  not  able  to  fee  any  . 
thing  about  him, 

Sometimes  theJightning  that  went -before  the  thunder,'  , 

"  ■  -  -  ^ 
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brake  forth  from  theclojids,  like  alongfpoatof  fire,  or 
rather  like  a  long  flame  raifed  high,  with  a  Smiths  Bel» 
low-  ,  but  did  not  continue  long  in  fight.  Such  an  one 
above  the  Firth  was  feen  to  fpout  downward  upon  the  Sea. 
Sometimes  there  appeared  from  the  one  end  of  the  cloud 
to  the  other,  za  hiatus ^  or  Wide  opening,  all  full  of  fire, 
in  form  of  a  long  furrow,  orbranch  of  a  River,  not  ftraighr, 
but  crooked,  I  fuppofe  the  breadth  of  it,  in  it  felf,  would 
have  been  twenty  pace  and  more,  and  thelength  of  it  five 
.  or  fix  hundred  pace :  the  duration  of  it,  would  have  been 
about  a  fecond  of  time.  Sometimes  a  man  might  have  per¬ 
ceived  the  nether  fide  of  the  cloud,  before  the  crack  came, 
all  fpeckled_ with  flreams  of  fire,  here  and  there,  like  the 
fide  of  an  Hill,  where  Moor-burn  is,  .which  brake  forth 
into  a  lightning.  But  there  was  one,  alter  which  followed 
a  terrible  thunder  crack ,  which  far  exceeded  all  the  refl, 
for  quantity  and  fplendor.  It  brake  out  from  the  cloud, be¬ 
ing  fliot  from  North  to  South ,  in  form  of  fire  from  a  great 
Cannon^  but  in  fo  great  quantity  ,as  if  a  Gun  ten  foot  wide, 
with  5  00  pound  weight  of  Powder  in  it, had  been  fired.  And 
furely  the  lightning  behoved  to  be  far  greater  in  it  felf.fee- 
in‘’  it  appeared  fo  great,  at  fo  great  a  diftance.  It  did  not 
evanifhinaninftant,  like  the  fire  of  a  Gun,  but  continued 
about  a  fecond  and  an  half  5  by  reafon  (it  feemsj  that  ft 
could  not  break  out  all  at  once.  T  his  did  fo  dazle  the  fighr, 
thatforhalfaminutalmoft,  nothing  was  feen,  but  like  a 
white  mift  flying  before  the  eyes.  The  whole  Countrey 
about  was  feen  diftindly. 

All  thefe  great  lightnings  were  feen  a  confiderable  time, 
before  the  crack  was  heard.  Sometimes  50 /rrwir  num¬ 
bered  by  the  interveened  ,  namely  when 

the  thunder  was  at  a  diftance,  about  7  or  8  miles.  Some- 

Dd  2  times 
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times  1 5  or  1 5  only  Interveened;  But  when  the  thunder 
was  juft  above  our  head,  ho  moe  paffed  ,  than  7  or  8', 
which  feems  to  demonftratj  that  thefe  thick  black  clouds, 
out  of  which  the  thunder  breaks ,  are  not-  a  Scottifh  mile 
from  the  earth,  when  they  are  direiftly  above  us. 

’ Tis  obfervable,  that  in  all  lig htnings,  and  thunderings,’ 
there  is  no-fmoketobe  feen^  which  feems  to  evince,  that 
the  matter  whereof  they  are  generated^  muft  be  moft  pure, 
and  fubtil.  Who  knows',  but  this  Couhtrey,  that  abounds 
with  Cod,m^j  occafion  more  thunder  and  lightnings,  than 
other  places,  namely  by  fending  up  fulphurious  exhalati¬ 
ons  to  the  middle  region  of  the.  Air,  wherewith  theCp^f- 
mims  abound; 


G  B  S  E  R  V  A  T  I  O  N  VII- 

His  is  a  method  for  finding  out  the  true  South  and 
North  Points,  which  are  in  effedl  very  difficult  to 
know;  Take  therefore  four  pieces  of  Timber,  each  one 
ofthenvfivefoot  long,  and  about  fix  inches  thick,  fqu.ire- 
vvifc.  Sharpen  their  ends,  and  fix  them  fo  in  the  ground, 
that  they  may  ftandPetpendicular,and  as  near  to  South  and 
North,  by  a  Magnttick  Needk^  as  may  be.  The  place 
would  be  free  of  Trees,  or  of  any  fuch  impediment,  that  it 
may  have  a  free  profpedl  of  the  Heavens.  As  for  their 
diftance  one  from  another,  let  the  two  North*moft>  and 
theSouth-moft  be  two-  foot  afunder:  let  the  two  Eaft- 
raoft;  and  twoWeft-moft,  be  but  one  foot,  making  as 
they  ftand,  an  oblong  quadrangle ,  For  keeping  them  equi- 
diftant  above,  as- well  as  below,  take  four  bars  of  Wood, 
about  three  inches  broad,  and  one  inch  thick, and  nail  them 
round  about  upon  the  four  fides,  on  each  fide  one,  fo  that 
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being  nailed  on  Hori&ontallj^  they  may  make  right  angles, 
with  the  tops  of  the  ftandards- above, '  T here  are  then  for 
diftinftions  caufe,  the  North-bar,  and  the  South-bar, 
that  runs  Eaftand  Weft,  arrd  the  Eaft-bar,  and  the  Weft- 
bar,  that  runs  South  and  Noithi  There  is  here  no  diffi. 
culty  in  the  thing  it  felf,  but  only  in  the  fancy  to  conceive 
it.  Be.lidei  thefe  four,  theremuft  be  other  four  of  the 
fame'  form  and  fafljion,  nailed  on  arder  down  about  the 
middle  of  the  four  ftandards.  Take  next  fomep-nall  Brafs 
Wyre  firings, fuch  asareufed  inVirginals,znA  fix  one  from 
the  middle  of  the  South-bar,  that’s  upmoft,  to  the  middle 
of  the  South-bar  juft  under  it.  Fix  it  fo,  that  it  may  be 
exadlly  perpendicular,  which  may  be  done,  with  a  great 
weight  of  Lead.  Take  a  fecond  Wyre  firing,  and  hang  it 
plumbfrom.the  Weft  end  of  the  North- bar  ,  and  another 
from  the  Ea'ft  end  of  the  fame  Bar,  I  mean  the  Bar  that’s 
neareft  to  the  top.  Thefe  three  firings  fo  fixed,  will  go 
near  to  make  an  equilateral  triangle. 

Now  bccaufe  the  device  is  for  finding  out  the  Meridian 
by  the  Stars  in  the  night  time,  not  by  any  indifferently, 
but  by  thefe  that  are  neareft  to  the  ¥ole^  therefore  obferve 
in^^a/yand  Augufl,  when  the  €uard-(lars  in  the  evening 
begin  to  come  down  towards  the  Weft,  and  keeping  clols 
one  eye,  bring  the  other  fomewhat  near  to  the  South- 
moft  firing,  and  order  your  fight  fo ,  that  this  firing,  and 
•the  Weft-moft  firing  upon  the  North  fide,  may  catch  the 
ioremoA  Guard-fiar  in  the  down-coming,when  it  is  furtheft 
Weft,  and  there  fix  it.  Whan  the  frme  Star  is  turning 
up  towards  theEaft,  catch  it  by  .  the  South-moft  firing, 
and  the  Eaft-raoft  firing  on  the  North  fide,  and  your  work 
is  done,  if  fo  be,  you  divide  exadlly,  between  the  Eaft- 

raoft  and  Weft-raoft,and  there  hang  a  fourth  firing,  which 

with. 
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with  the  firing  upon  the  South-fide,  gives  you  the  true 
South  and  North.  ^  For  better  underftanding,  notefirfi, 
that,  when  the  Guard- (lars  are  coming  down,  or  going  up^ 
the  varies  quickly,  but  the  Azimuthy  or  motion 

from  Eafi  to  Weft^will  not  vary  fometimes  fenfibly  in  two 
hours  almoft,  which  is  a  great  advantage  in  this  cafe.  But 
when  you  find  out  the  Meridian  with  a  Plain^^nd  a  Perpen¬ 
dicular  Stilus^  by  the  (liadow  of  the  Sun,  it  it  be  not  when 
he  is  about  Eafi  and  Weft,  the  Azimuth  At^xs  more  than 
the  Altitude  y  whxh  is  a  great  difadvantage.  Now  its 
certain,  the  flower  the  motion  be  from  Eafi  to  Weft  ofany 
Star,  it  is ’the  eafier  to  obferve,  and  it  is  the  more  fare 
way.  Note  fecondly,  that  fpecial  care  muft  be  had,  to 
caufe  the  firings  hang  Perpendicular.  Note  thirdly,  that 
before  you  begin  your  Obfervations,the  South*moftilring  . 
muft  be  made  immoveable,  but  the  Eaft-moft,  and  Weft- 
moft,  on  the  other  fide,  muft  not  be  fo,  becaufe  as  the 
Stars  in  going  about  move  from  Eafi:  to  VVeft,  fo  muft  the 
fiiid  two  firings  be  leftat  liberty,  toimove  a  little  hither 
and  thither,  till  the  Obiervations  be  ended.  Note  fourth¬ 
ly, that  aflbon  as  you  perceive.fenfibly,the  foremoft  Guards 
ftar  to  decline  towards  the  Weft,  then  you  muft  begin  to 
obferve,  which  is  nothing  elfe,  but  to  fix  your  eye  fo, 
that  the  South-moft  and  Weft-moft  firing,  may  cover  the 
faidStar,  And  becaufe  in  coming  down,  it  goes  Weft, 
therefore,  let  the  Weft-moft  firing  move  towards  the  left 
hand  by  degrees  ,  following  the  Star  to  its  utmoft,  till  it 
be  covered  by  them  both.  Follow  the  fame  method,  in 
obferving  the  fame  Star  in  going  up  towards  the  Eaft,  Note 
fifthly, that  when  you  make  the  two  firings  cover  the  Star, 
that  which  is  neareft  to  the  eye,  will  appear  tranfparent, 
and  of  a  larger  fize,  fo  chat  you  may  perceive  diftindly 
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thdrow  it,  nOt  only  the  Star  it  felf,  but  the  other  ftring  al- 
fo^ .  which  is  a  great-  advantage.  This  is  evident  to  any 
who  holds  a  bended  filk  threed  between  their  eye  and  a 
Star  in  the  night  time;  for  when  you  diredl  your  fight  to 
the  Star,  the  fil  ing  appears  like  the  fmall  firing  of  a  r/>- 
when  it  trembles.  Notefixthly,  that  in  obferying 
ina.dark  night,  you  m\iR.  Invc  a.  Cut-tkrcat,  that  by  the 
lightof  the  candle  you  may  perceive  the  firings.  Some 
other  things  might  be  noted,  but  you  will  find  them  bet¬ 
ter  by.  experience,  than  theycan  be  exprefi  here. 

I  named  ^ulj  and  Augufl  iii  the  evening  for  obferving 
the  G.uard"^ars,  wlien  they  are  W efi-mofi,  but  there  are 
feveral  other  feafons ,  when  this  may  be  done  as  conveni¬ 
ently.  T hey  are  Eafi-mofi  in  the  latter  end  of  October ^  and 
beginning  oiNovember  about  y  or  5  a  clock  in  the  morning. 
Ifa  man  were  defirous  to  make  this  obfervation  quickly,  I 
fuppofe  he  mdght  in  the  end  of  oUober  ,  find  the  faid  fiars' 

Wefi-mofiin  theevening,andEafi-mofl  the  next  morning. 

Befides  the  Cuard-flars^  a  man  may  make  ufe  of  the  Polar ~ 
ftar ;  for  as  it  goes  higher,  and  lower  than  the  true  Pole^y 
2  degrees  and  26  minuts ,  fo  it  goes  as  much  to  the  Eafi, , 
and  as  much  to  the  Wefi,  once  in  24  hours.  Inthe  end 
you  will  find  the  Eafi-mofi,  about  p 

a  clock  at  night, and  in  the  end  of  ^anttar)  Wefi-moft  at  9. 
a  clock*  Note,  that  every  month,  the  fixed  fiars  come 
looner  to  the  fame  place  by  two  hou;s  .•  therefore  in  the 
end  of  Augufl  the  Polar- (tar  mufi  be  Wefi ,  at  7  a  clock  at 
night ,  and  Eafi  at  7  a  clock  in  the  morning.  W hen  the 
IS  found  out  after  this  manner,  there  is  no  or 
Planet  can  pafs  it,,  but  you  may  know  exadfly  when,  be  it 
never  fo  high,  or  never  fo  low.  For  there  is  nothing  to 
be  done,  but  to  wait,  till  the  South-mofi  and  North - 

•  ’  ’  ’  ^  moft 
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jmoft  firing  cover  the  body  of  the  Star,  If  it  be'  the  Sun, 
hold  up  a  white  Paper,  behind-the  two  firings ,  and  when  - 
their  fhadows  do  co-incidc,  and  are  ^united  ,  then  is  his 
Ctatt'i  \n.  ths  Mcridianm  It  the  Sun  do  not  fhine  clear,  as 
when  he  is  under  mifi,  or  a  thiri  cloud:,  you  may  exadly 
take  him  up  in  the  Meridian,  with  the  two  firings.  This 
Frame  will  ferve  as  well ,  'to  knowiwhcn  any  of  the  North 
'  Stars  comes  South,or  North/and  confequently  when  they  1 
are  higheft,  andwhen  they  areJowefi  :  for  being  fixed  in  J 
an  open  place  of  the  orchard,  there’s  no  Celeftial Body  can 
pafs  the  M er idi an, dthsx  on  the  one  fide,  or  the  other,  but  f 
it  may  be  catched,  what  ever  -the  Altitude  be,  and  that ' , 
mofi  eafily.  ‘i 


OBSERVATION  V  I  I L 

THere  hath  been  much  inquiry  made  by  fome  anent 
the  reafon,  why  the  dead  body  of  a  man  or  beafi, 
rifeth  from  the  ground  of  a  Water,  after  it  hath  been  there  ' 
three  or  fourdays.  But  though  many  have  endeavoured  to  s 
folve  the  quefiion,  yet  the  difficulty  remains  •,  and  iii  effed  i 
it  cannot  be  anfwered,  without  the  knowledge  of  the  fore¬ 
going  Dodrine,  anent  the  nature  of  fluid  Bodies.  '  To  , 
find  out  the  reafon  then  of  this  Phenomenon,  confider,  that  | 
all  Bodies,  are  either  naturally  heavier  then  Water,  as  j 
Stone  and  Lead,  or  naturally  lighter,  as  Wood  and  Tim-  ’ 
ber.  If  they  be  heavier,  they  fink:  if  they  be  lighter,  ■ 
they  fwim.  NowT  fay,  a  mans  body  immediatly  after 
he  isdrowned,  his  belly  being  full  of  Water,  muft  go  to  ' 
the  ground,  becaufe  in  this  cafe,  it  will  be  found  Jpecifi- 
cally  or  naturally  heavier  then  "Water.  That’s  to  fay,  a 

mans  body,  will  be  heavier,  than  as  much  Water,  as  is 

■  the 
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the  bulk  of  a  mans  body.  For  pkafing  the  fancy,  imagine 
a  Statue  to  be  compofed  of  Water,  with  all  the  true  di- 
menfions  of  the  perfon  that’s  dead  ,  fo  that  the  one  flrall 
anfvver  moft  exa^aiy  to  all  the  dimenfions  of  the  other.  In 
this  cafe,  if  you  counterpoife  them  in  a  Ballance,  the  real 
body,  that’s  made  up  of  flefh,  blo«5da  and  bones,  fhall 
weigh  down  the  other.  But  after  this  dead  body  hath  lien  ■ 
a  fhorr  time  among  the  W ater,  it  prelently  begins  to  fwell, 
which  is  caufed  by  the  fermentation  of  the  humors  of  the 
blood,  which  goeth  before  putrefadfion,  and  after  three  or 
four  dayes  fwells  fo  great,  that  in  effedl,  it  becomes  natu¬ 
rally  lighter  than  Water,  and  therefore  rifeth.  ■  That  is 
to  fay,  take  that  body,  that  is  now  Iwelled,  and  as  much 
bulk  of  Water,  as  will  be  the  precife  quantity  of  it,  and 
having  counterpoifed  them  in  a  Ballance,  you  will  find  the 
Water  heavier  than  the  body. 


OBSERVATION  I  X- 

Upon  Thurfday  the  2  5  of  Augaji  16'jo,  the  following 
Experiment  was  made  in  a  nm  Coal-fnk^  on  the 
Weft  fide  oiTrnnent,  When  th^Ccal-hemrshid  digged 
down  about  6  or  7  fathom,  they  were  interrupted  fome- 
times  with  ill  Air:  therefore  to  know  the  power  and  force 
of  theD4»?^,we  let  down  within  the  Bucket  a  Dog.  When 
he  had  gone  down  about  4  fathom  ,  or.  middle  Sink,  we 
found  little  or  no  alteration  in  him,dfave  only /that  he 
opened  his  mouth,  and  had  fome  difficulty  in  breathing, 
which  we  perceived  evidently:  for  no  fooner  he  was  pul¬ 
led  up  to  the  top,  where  the was,  but  he  left  off 
his  gaping.  We  let  him  down.next  to  the  bottom,  where 

he  tarried  a  pretty  while,  but  no  more  change  we  found  in 
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him  than  before.  After  this  we  let  down  a  great  quantity 
ol  Whins,  well  kindled  with  a  bold  flame,  but  they  no 
foonercame  to  the  middle  of  the  fink,  but  the  flame  was  in 
an  inftant  extinguilhed:  and  no  fooner  was  the  Bucket  pul¬ 
led  up,  but  they  took  fire  again,  ■  This  was  5  or  6  times 
tried,  with  the  fame  fticcefs.  If  we  compare  this  Obfer- 
vation  with  the  firft,  we  will  find,  that  all  Damps  are  no.t 
of  the  fame  power  and  force  5  but  that  fome  are  ftronger, 
and  kills  men  and  beafts  in  an  inftant:  and  that  others  are 
lefs  efficacious,  and  more  feeble,  and  doth  not  fo  much 
hurt,'  and  that  men  may  hazard  to  go  down  into  a  Sink, 
where  iff  Air  is,  even  though  fite  be  fometimes  extinguifh- 
ed.  We  fee  next,  that  thefe  Damps  doth  not  alwayes 
infeft  the  whole  Air  of  a  Coal-pit,  but  only  a  certain  quan¬ 
tity  ;  for  fometimes  it  is  found  in  the  bottom,  fometimes 
in  the  middle.  And  we  fee  laftly,  that  they  are  not  al¬ 
wayes  of  long  continuance  :  for  it  is  found,  that  though 
the  Air  be  ill  in  the  morning, yet  it  may  be  good  ere  night; 
and  totally  evanifhed  ere  the  next  day.  We  may  add,  as 
was  noted  in  the  firft  Obfervation,  that  thefe  Damps  de¬ 
pend  much  upon  the  fcituation  of  the  winds, feing  in  ftrong 
Southerly  winds,  they  are  frequently  in  thefe  places. 


OBSERVATION  X- 

OF  thefe  many  excellent  devices,  that  have  been  found 
out  of  late,  the  Air-pump  is  one,  firft  invented  in 
Germany,  and  afterwards  much  perfeifed  in  England  by 
that  Honourable  Perfon  Mr  Bojl,  who  for  his  pains,  and 
induftry  in  making  Experiments  therew’ith,  deferves  the 
thanks  of  all  learned  perfons.  Several  trials  hath  been  made 
of  late  by  it,  fome  whereof,  are  as  follows,  I  took  a  flender 

‘  ■  Glafs- 
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Glafs-tub  about  40  inches  long,  clofs  above,  and  open  be¬ 
low,  and  filled  it  with  Water.  I  next  inverted  it,  and 
fet  the  orifice  of  it,  juft  upon  the  mouth  of  the  Brafs-pipe, 
that  bends  upward  thorow  the  board,  whereon  the  Receiv- 
^rufethto  ftand,  and  cemented  them  together.  At  the 
firft  exfuftion,  the  whole  VVater  in  the  Pipe  ifell  down, 
and  ran  thorow  the  Brafs-cor^duit  to  the  Pump,  Having 
for  a  fliort  v/hile  ftopped  the  paflage,  and  thruft  down  the 
Sucker^  I  next  opened  it  again ,  and  the  Pump  being  full  of 
VVater,  it  was  driven  with  a  confiderable  force  up  thorow 
the  Pipe  ^  yet  was  it  not  compleatly  fill’d  as  before,  by 
reafon  of  fome  Air,  that  I  faw  in  the  top.  After  this  was 
done ,  wit-h  pleafure  five  or  fix  times ,  I  opened  the  Stop¬ 
cock  more  quickly ,  than  I  had  uled,  but  the  Water,  by 
this  means,  was  fo  furioufly  driven  up  thorow  the  Tub, 
that  in  effed,  it  broke  the  end  of  it,  that  was  Hermetically 
[ealed  5  and  the  piece  that  flew  off,  did  hit  thefeilingfp 
fmartly,thac  it  rebounded  a  very  far  way.  From  this  wc  fee 
the  reafon,  why  Water  falls  not  down  from  Veflels  that 
have  narrow  necks,  though  they  be  inverted,  becaufeic’s 
kept  in  by  the  force  and  power  of  the  environing  Air,  ’Tis 
obfervable,  that  though  this  Pipe  had  been  30  foot  high, 
yet  the  whole  Water  in  it  would  havefubfided,  and  fallen 
down,  with  one  cxfuciion. 

The  next  trial  was  with  the  help  of  a  (imW  Receiver^ 
which  imeffecft  was  a  real  Cupping-glafs^  T his  had  a  hole 
made  in  the  bottom  of  it,  and  was  cemented  to  the  Brafs^ 
plate,  and  the  mouth  of  it  looking  upward,  had  a  lid  for 
covering  of  it,  I  took  next  the  lately  mentioned  Glafs- 
pipe,  and  filled  it  with  good  Brandy^  and  having  drowned 
the  end  of  it  among  ftagnant  Brandy  fet  the  Veflel  where¬ 
in  it  was  within  the  Receiver^  .the  pipe  coming  up  thorow 
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thfe  lid,  and  havirig  cemented  it  clofly,  I  made  the  firft 
exfudion,  and  found  no  defcent  ot  the  Liquor  from' the 
top  of  the  Tub.  At  the  fecond,  it  fell  down  about  an 
inch.  At  the  third  3  it  fell  down  four  or  five.  But  here 
appeared  a  great  multitude  of  fmall  Bubbles  of  Air^  like 
broken  VVater,  near  the  top  of  the  Pipe  within.  And 
befides  this  Phenomenon^  there  afcended  from  the  ftagnanc 
Liquor  up  thorow  the  Pipe,  an  infinit  number  of  fmall 
Bubbles^  nobigger  than  Pin-heads,  for  a  very  large  time. 
With  a  fourth  exfudion,  it  fell  down  within  two  or  three 
inches  of  the  fiagnant  Brandy.  And  thinking  to  make  the 
one  level  with  the  other,  I  made  a  fifth  5  but  here  appear¬ 
ed  a  ftrang  efFed,  namely,  not  only  the  whole  Brandy  in 
the  Pipe  fubfided,and  was  mingled  with  the  flagnant  Bran¬ 
dy^  but  at  thisexfudion,  there  came  a  great  quantity  of 
Air  from  the  mouth  of  the  Pipe,  and  rofe  up  thorow^  the 
flagnant  Liquor  in  Bubbles.  Having  made  another  exfuc- 
tion,  there  came  yet  more  Air  out,  and  fo  copioufly,  that 
I  thought  there  had  been  fome  leak  in  the  Tub,  through 
which  the  outward  Air  had  entered  5  but  knowing  the 
contrary,  I  continued  Pumping  a  very  long  time,  till  I 
found  left  and  left  come  out,  and  at  length,  after  near  30 
exfudions  it  ceafed.  T his  Air  to  appearance,  was  fo  much 
as  might  have  filled  twenty  Tubs,  everyone  of  them  as 
large,  as  the  Tub  it  came  out  of.  And  furely  all  of  it  came 
out  from  among  the  fmall  quantity  oi Brandy  that  filled  the 
Pipe,  and  that  environed  the  mouth  of  it,  I  meanthey?^^- 
nant  both  which  would  not  have  been  eight  fpoon^ 

ful.  After  this  I  opened  the  Stop  cock  leafurely  to  let  in 
the  Air  to  the  Receiver  *,  then  did  \,\\t  Bfandy  climb  up  the 
Pipe  flowly,  till  it  came  near  to  the  top,  and  there  made 
fome  little  halt  j  byreafon  of  halt  an  inch  of  Air  that  ap¬ 
peared 
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peared  there.  But  more  and  more  Air  coming  into  the 
thathalf  inchin  the  top'ofjhePipe,  did  fodi- 
miniih,  that  it  appeared  no  bigger  than  the  point  of  a  Pin, 
-and  was  fcarcely  difcernable  to  the  eyes.  What  a  ftrange 
and  won  ierful  taculty  of  dilatation  and  contradlion  muft  be 
in  the  Air,  feing  that  which  prefently  had  filled  the  whole 
Tub>  that  was  40  inches  long^  and  thefixth  part'of  aninch 
wide,  was  coiitiaded  to  as  little  room,  as  the  point  of  a 
Tsieedle.  And  by  making  feme  new  exfu-ftions,  that  finall 
jtomeoi  AlxCdi^o  d'lhtQit  felf  again,  that  it  filled  the 
fame  T ub,  and  not  only  that,  but,  as  formerly,  it  bubbled 
out  from  the  mouth  of  the  Pipe  feveral  times, 

'Tisto  beobferved  ,  that  though  at  the  firft  falling 
down  of  the  Brandy^  it  appeared  like  broken  Water,  near 
the  top  of  the  Pipe  within,  yet  no  fuch  thing  was  feen  the 
fecond  time  it  fell  down  •  the  reafon  is,  becaufe  by  the  firft 
exfuftions ,  it  was  well  exhaufted  of  its  aerial  f  articles. 
Once  or  twice  I  found  ,  after  the  Brandy  within  the  Pipe 
ws  well  freed  of  Air,  that  no  exfudfions  could  make  it 
move  from  the  top  of  the  Tub;  and  obferved  a  round 
Bubble  of  Air  to  march  up  ,  which  when  once  it  came  to" 
the  top,  did  feparate  the  one  from  the  other,  Ir  this  hold 
good,  itfeemsto  prove ,  that  neither  Mercury ,  nor  any 
ocher  Liquor  would  fall  down  in  Pipes  ,  unlefs  there 
were  Air  lurking  amongft  the  parts  to  fill  up  the  defert- 

fpace. 

From  this  Experiment  we  learn,  that  no  perfon  can  well 
apprehend  or  conceive  ,  how  far,  and  to  what  bounds  the 
fmalleft  part  of  Air  is  able  to  expand  it  felf.  And  it  proves 
evidently  ,  that  when  the  Receiver  is  as  much  emptied 
as  it  can  be,  by  the  Art  of  man ,  yet  it  is  full  of  Air 
'-compleatly,  • 


The 
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The  third  trial  v/as  after  this  manner ;  I  fet  within  the 
a  little  Glafs  half  full  of  ^rWj^,and  the  lid  being  • 
cemented  on,  I  began  to  pump, but  there  appeared  no  alte- . 
ration  at  the  firft  exiudion, '  At  the  fecond,  I  perceived  a 
great  company  oi  very  fmall  Bubbles,  that  for  a  long  time 
afcended  from  the  body  of  it,  and  came  to  the  furface.  At 
the  third,  they  were  fo  frequent,  and  great,  that  the  Bran-^ 
dy  appeared  to  feeth  and  boil ,  and  by  reafon  of  the  great 
ebullitions ,  much  of  it  ran  over  the  lips  of  the  Glafs ,  and 
fell  into  the  bottom  of  the  Receiver;,  This  boiling  conti¬ 
nued  for  the  fpace  of  7  or  8  exfudions ,  and  by  procefs  of 
time, the  Bubbles  grew  fewer  and  fewer, and  when  about  30' 
01*40  exfudions  were  made,  no  more  appeared.  With  this 
fame  fort  of  Brandy^  I  filled  the  fore^named  Pipe,  andTet  it 
within  the  Receiver^  the  mouth  of  the  Tub  being  guarded 
with  the  fame  fort  of  Liquor,  When  it  began  to  fubfide, 
there  appeared  no  Bubbles  near  the  top  as  before  .•  the  rea- 
ron  feems  to  be  ,  becaufe  the  Brmdy  was  well  exhaufted 
from  its  aerial  f articles.  Fora  fourth  trial,  I  filled  the 
fameTub  with  Ale,  that  was  only  5  or  6  dayes  old  ,  and 
drowning  the  end  of  it  among  ftagnant  Ale  of  the  fame 
iind,  I  began  to  Pump,  and  found,  that  alfoon  as  the  Li¬ 
quor  began  to  fubfide,  from  the  top  of  the  Pipe,  the  whole 
Ale  within  the  Pipe ,  almoft  turned  into  Air ,  and  Froth, 
and  fo  many  large  Bubbles  came  up  from  the  ftagnant  Li¬ 
quor,  that  I  thought  the  whole  was  converted  into  Air.  It 
was.moft  pleafant  to  behold  their  feveral  forms  and  lhapes, 
their  order  and  motion.  This  fame-Tub  being  filled 
with  [rveet  milk ,  I  found  very  few  Bubbles  m  it ,  when  by- 
the  exfudions,  it  began  to  fubfide,  1  likewife  took  a  little 
Glafs- viol  5  and  fill’d  the  half  of  it  full  with  common  Ale, 
and  fet  it  within  the  Receiver.  At  the  fiift  exfudion, 

Rubbles 


Bubbles  ofAir  began  to  rife  oat  of  ir.  Atthelecondand 
third ,  they  did  fo  multiply,  that  they  fill’d  the  other  half 
of  the  Glafs ,  and  ran  over ,  as  a  Pot  doth  when  it  boileth. 
And  before  I  could  exhauft  all  the  Air  out  of  it ,  moe  than 
20  exfudiions  pafled. 

Fora  fifth  trial,  I  filled  the  often  mentioned  Pipe  with 
Fountain- water  ^  and  when  it  began  to  fubfide  by  Pump¬ 
ing,  I  foundit  leave  much  Air  behind  it.  But  all  the  eL‘ 
fudf  ions  I  made ,  could  not  make  tire  Water  of  the  Pipe 
go  fo  low ,  as  the  ftagnant  Water ,  by  which  impediment, 
I  could  Pump  no  Air  out  of  the  Pipe,as  I  did,  while  I  made 
ufe  of  Brandy.  This  tells  us,  that  either  there  is  not  fo 
much  Air  lurking  among  Water,  as  among  Brandy.^  or  that 
the  Air  among  this ,  hath  a  more  expanfive  faculty  in  it, 
than  the  Air  that  lurks  among  Water.  If  any  think,  that  it 
is  not  true  and  real  Air,  which  comes  from  the  Brandy,  but 
j  rather  the  Spirits  of  it,  which  evaporats.  I  anfwer,  if  a  man 
j  taft  this  £rWy  that’s  exhauftedof  \i%  aerial  f articles  ^  he 
I  will  find  ifas  ftrong ,  as  before,  which  could  not  be,  if  the 
Sfiritsvitxt  gone. 

For  a  fixth  trial ,  I  took  a  Frog  and  inclofed  her  within 
the  Receiver.  But  all  the  exfudiions  I  was  able  to  make, 
could  notfo  much  as  trouble  her.  Only,  when  the  /fc- 
mw  was  exhaufted ,  I  perceived  her  fides  tofwellvery 
big  ,  and  when  the  was  turned ,  tofet  inthe  Air 

again ,  her  fides  clapped  clofs  together.  I  obfervedlike- 
I  wife,  when  the  Air  was  pretty  well  Pumped  out ,  that  the 
I  Frog  had  no  refpirations,or  if  there  were  any,they  were  ve¬ 
ry  infenfible.  The  next  day,  after  Ihe  had  been  prifoner 
in  the  Receiver  24  hours  ,  I  began  again  to  Pump,  and 
after  feveral  exfudfions,  her  fides  fwell’d  pretty  great,  and 
I  perceived  her  open  her  mouth  wide,  and  fomewhat  like  a 
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Ba<^  endeavouring  to  come  out,  wh.ich  furely  hath  been 
fome  of  her  noble  parts,  ftriving  to  dilate  themfelves,  thC' 
body  being  freed  of  all  PrefTure  frona  the  ambient  Air, 


O  B  S  E  K  V  A  T  I  O  N  X  L  . 

TAke  a  (lender  chord,  about  4  or  5  yards  in  length, 
and  fatten  the  middle  of  it  to  the  feiling  of  a  Room 
with  a  nailjfo  that  the  two  ends  of  it  may  hang  down  equal¬ 
ly.  Take  next  a  piece  of  Wood,  two  or  three  foot  long, 

two  inches  broad,  and  one  inch  thick,  and  boring  an  hole 
in  each  end  of  it,  put  through  the  two  ends  of  the  chord, 
and  fatten  them  with  knots  *,  but  fo,  that  the  piece  of 
Wood  may  ly  Horizontal,  and  be  in  a  manner  a  Pendulum 
to  fwing  from  the  one  end  of  the  Chamber  to  the  other. 
Take  next  a  Bullet  of  Lead  or  Iron  ,  about  20  or  24 
ounces,  and  lay  it  upon  the  faid  piece  of  Wood  :  but  be- 
caufe  it  cannot  well  ly,  without  falling  off ,  therefore  nail 
upon  the  ends,  and  tire  fides  of  the  T imber,  four  pieces  of 
Sticks,  on  each  end  one,  and  on  each  fide  one,  LedgttSy 
for  keeping  the  Bullet  from  failing  off.  All  things  being 
thus  ordered,  draw  up  the  piece  of  W ood  towards  the  one 
fide  of  the  Room,  by  which  means  lofing  its  horizontal 
pofition,  it  will  ly  declining-wife,  like  the  roof  of  an  houfe. 
In  this  pofition,  lay  the  Iron  Bullet  in  the  upmott  end  of  J 
it,  and  then  let  them  bothpafs  from  your  fingers,  the  one 
end  of  the  Wood  going  foremofi,and  you  will  find  it  fwing 
towards  the  other  fide  of  the  houfe,  and  return  again,  as  a 
Pendulum,  This  motion,  if  the  Wood  be  well  guided  in 
its  vibrations,  will  laft  perpetually,  becaufe  in  its  moving 
down,  the  Bullet  is  hurled  from  the  one  endofthe  \Vood, 
to  the  other,  and  hits  it  fo  fmartly,  that  it  begets  in  it. 
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an  impulfe ,  whereby  it  is  carried  farder  up »  than  It  would 
be  without  it.  By  this  means,  the  vibrations  get  not  li¬ 
berty  to  diminifli,  but  all  of  them  are  kept  of  the  fan-fc 
length.  In  the  fecond  vibration ,  the  fame  Bullet  is  hurl¬ 
ed  back  again  to  the  other  end ,  and  hiring  it  with  all  its 
weight,  creats  a  fecond  impulfe ,  wherewith  the  Wood  is 
Carried j  zs  izv  up  Jis  the  point  it  wss  firfl  demitted  from* 
Though  this  may  feem  a  pretty  device  to  pleafe  the 
fancy,  that’s  many  times  deceived ,  while  things  are  pre- 
fented  to  it,  by  way  of  fpeculation,  yet  upon  tryal  and  ex¬ 
perience,  there  will  be  found,  an  unfpeakeablc  difficulty* 
and  it’s  fiich  an  one  ,  that  a  man  would  not  readily  think 
upon  I  faid ,  that  when  the  W ood  was  let  go ,  and  was 
in  paffing  down,  the  Bullet  in  it,  would  hurl  down,  and 
hit  the  oppfite  end,  and  beget  an  impulfe  5  but  there  is 
no  fuch  thing,  for  verily,  though  the  Bullet  be  laid  upon 
a  very  declining  plain  Board ,  whereupon  no  man  could 
imagine  a  round  body  could  ly,  yet  all  the  time  the  Board 
is  in  fwinging,  from  the  one  fide  of  the  Chamber,  to  the 
other,  and  confequently ,  fometimes  under  an  horizontal, 
and  fomtimes  under  an  declining  pofition,  the  Bullet  lies 
dead  in  the  place,  where  you  firft  placed  it.  This  Obfer- 
vation  is  not  fo  much  for  a  perpetual  motion  ,  as  for  find¬ 
ing  out  the  reafon  of  this  pretty  phenomenon ,  namely, 
what’s  the  caufe,  why  the  Bullet,  that  cannot  ly  upon  a 
reclining  Board,  while  it’s  without  motion ,  fhall  now  ly 
upon  it  while  it’s  under  motion  sr  What  is  more  difficult, 
and  nice  to  ly  upon  any  thing ,  that  declines  Irom  a  level!, 
than  £^uick-ftlver ;  yet  lay  never  fo  much  of  it  upon  this 
Board,  v/hile  it  is  fwinging ,  it  fhall  ly  dead  ,  and  without 
motion  But  no  fooner  you  flop  the  motion  of  the  wood, 

Ff  -  but 
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but  alToon ,  tbe  Bullet ,  or  the  ^ick~pher  >  h  hurled, 
eiAer  this  way,  or  that  way;  ’ 


O  B  S  E  R.V  A  TO  N  X  I  I. 

IFind  it  mentioned  by  fome  learned  perfons,  that  when 
a  ship  is  under  S'ail,  if  a  ftotie  be  demitted  from  the  top' ' 
oftheMaftjit  will  move  down  in  a  line  parallel  with  it,  and 
fall  at  the  root.  Some  might  think,  it  ought  not  to  fall 
direaiy  above  the  place  it  hang  over,  bat  rather  fome 
diftance  behind,  feing  the  Ship  hath  advanced  fo  much 
bounds ,  in  the  time,  wherein  the  ilone  is  coming  down. 
Likewlfe,  while  a  Ship  is  under  Sail,  let  a  man  throw  up  a 
ftone  never  fo  high,and  never  fo  perpendicular,  as  to  his  ap- 
prehenfion  ,  yet  it  will  fall  down  diredly  upon  his  head 
again,  notwithftanding  that  the  Ship  hath  ran  ( perhaps ) 
her  own  length  in  the  time ,  while  the  ftone  was  afcending 
■and  defcending.  This  experiment  I  find  to  hold  tru^ 
which  may  be  eafily  tryed ,  efpecially  when  a  man  is  carri-  ; 
ed  in  a  Boat  upon  fmooth  Water,  drawn  by  a  horfe,  as  is  ' 
done  in  fome  places  abroad.  Let  him  therefore  throw  up 
a  little  Stone,  or  any  heavy  B  ody,  and  he  will  find  it  de¬ 
scend  juft  upon  his  head,  notwithftanding  that  the  Horfe 
that  draggs  the  Boat,  be  under  a  gallop,  and  by  this  means 
hath  advanced  ten  or  twelve  paces  in  the  time.  Or  while  ■ 
the  Boat  is  thus  running,  let  a  man  throw  a  ftone  towards 
the  brink  of  the  Water ;  in  this  cafe  he  fhall  not  hit  the 
place  he  aimed  at,  but  fome  other  place  more  forward. 
This  lets  us  fee,  that  when  a  Gun  is  fired  in  a  Ship  under 
Sail,  the  Bullet  cannot  hit  the  place  it  was  direfted  to. 
Neither  can  a  man  riding  with  a  full  Career,  andihooting 
a  Piftol,  hit  the  perfon  he  aims  at,  butmuft  furely  mifs 
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him,  notwithftanding,  that  though  in  the  very  inftant  of 
time  wherein  he  fires,  the  mouth  of  the  Piiiol  was  moft 
juftlydiredled.  For  remedy  whereof,  allowance  muft  be 
granted  in  the  aiming  at  the  mark. 

Vyhile  a  man  throwsup  a  ftone  in  a  Ship  under.  Sail^  it 
muft  receive  two  diftin(ft  impulfes ,,  one  from  the  handy 
whereby  it  is  carried  upward,  the  other  from  the  Ship, 
whereby  it  is  carried  forward.  By  this  means,  the  ftone  in 
going  up,  and  coming  down,  cannot  deferibe  a  perpendi¬ 
cular,  but  a  crooked  Line,  either  a-  Farabola,  ots.  Line 
very  like  unto  it,  Neither  cart  it  deferibe  a  perpendicular 
Line,  in  coming  down  from  the  top  of  the  Maft,  though 
•  in  appearance  it  feem  to  do  fo,  but  a  crooked  one,  which 
in  effedf  muft  be  the  half  of  that,  which  it  deferibes  in  go¬ 
ing  up,and  coming  down.For  this  fame caufe.a ftone  thrown 
horizontally^  or  towards  the  brink  of  the  Water,  muft 
deferibe  a  crooked  Line  alfo.  And  a  Viflol  Bullet  fliot, 
while  a  man  is  riding  at  a  full  Carreer,  muft  deferibe  a  Line 
ot  the  fame  kind.  Note^that  a  man  walking  from  the  Stern 
of  a  Ship  to  the  walks  a  longer  way,  than  in  waller 

ing  from  the  Head  to  the  Stern,  Secondly ,  a  mail  may 
walk  from  the  He  ad  to  the  Sterna  and  yet  not  change  his 
place.  /Tis  obfervable,  that  a  man  under  hoardy  will  not 
perceive  whether  the  Ship  be  failing,  or  pot^  and.cannQt 
know  when  ]x^x  Head^ots  about.  And  it  is  firan^e,  thit 
when  a  man  is  mdolti  iXi  ^  Hegs-heady  he  have 

light  with  him,  yet  let  him  be  never  fo  oft  whirled  about^ 
he  fhall  not  know,  whaher  he  be  going  abouty  or  not. 
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0,B  S  E  R  V  A  T  I  O  N  X  1 1  I- 

IVoviadinz Philo ftphicaltranfalf ion  lately  Printed,  that 
Decemb.  1 5.  1 669,  one  J>o£lor  Bed  found  the  Mercury 
in  tiiQ  Barofcofe^  never  to  be  fo  high,  as  it  was  then.  That 
fame  very  day,  I  found  the  hight  of  it  29  inches ,  and 
nine  ten  parts, which  I  never  obferved  before.  And  though 
the  day  here  was  dark,  and  the  Heavens  covered  with 
Clouds,  yet  no  rain  for  many  dayes  followed,  but  much ' 
drynefs,  and  fair  weather,  Oa  Saturda<i  aioht,  cMarch 
id,  I  dyo,  I  found  the  altitude  no  more  than  27,  and  nine 
ten  parts.  T  his  night  was  exceeding  windy,  with  a  great 
rain,  OnFebruiry  i.  idyi.  I  found  the  altitude  30  inches, 
and  the  Heavens  moft  clear.  But  in  the  moft  part  of  May 
following,  I  have  found  the  hight  but  2  7  inches,  and  five 
ten  parts,  in  which  time  there  was  abundance  of  rain, 
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'  O  B  S  E  R  V  A  f  I  O  N  X  I V- 

NCvembtr  y,  idyo.  I  made  exaft  trial,  with  the 
Magnctick  Needle,  for  knowing  the  variation ,  and  I 
found  it  vary  from  the  three  degrees  and  a  half,  to¬ 
wards  the  Weft.  Hevelitts  writes  Imm  Dantzick  to  the 
Royal  Society  at  London,  ^aly  y,  idyo,  that  it  varies  with 
him  feven  degrees  twenty  minuts,  weft. 


OBSERVATION  XV. 


whraftwasiathe  ^(ridian^  aadlowcft,  to  have  41  de 
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grees  22  minuts  of  altitude.  And  on  ^anmry  7  1 570  at 
7  a  clock  in  the  morning,  I  found  it,  when  it  was  in  the  Me¬ 
ridian^  and  higheft,  to  have  70  degrees,  27  minuts.  Hence 
I  conclude  the  elevation  of  the  Po/ehere  to  be  55  degrees, 
54  minuts,  30  feconds;  and  confequently  asmuchac 
Edinburgh ;  becaufe  both  the  places  are  upon  one  and  the 
fame  Parallel. 


OBSERVATION  XVI- 

FOr  finding  the  true  Meridian^  follow  this  method.  In 
fonie  convenient  place  fix  two  Wyre  firings  with 
weights  at  them,  that  they  may  hang  perpendicular.  Then 
in  the  night  time,obferve.when  ths  fourth  flar  of  the  Flough 
begins  to  corne  near  to  the  lowefipartoftheitfcr/V/rf^,  at 
which  time  you  will  find  the  Polar  fiar  highefi.  T hen,  fo 
order  the  two  firings,  by  moving  them  hither,  and  thither, 
-till  both  of  them  cover  both  the  faid  Starsy  then  fliall  they 
in  that  pofition  give  you  the  true  South  and  North,  T his 
obfervation  is  the  produd  of  the  fevenrh. 


OBSERVATION  XVII- 

THere  fell  out  in  Mid  and  Eafl- Lothian.,  on  Thurfday 
May  II,  1671 ,  in  the  afternoon ,  a  confiderable 
Ihour  of  hail,  with  thunder  and  rain.  It  came  from  the 
South-weft,  with  a  great  blaft  of  wind,  and  ran  alon^s  from 
PiBs-land-hills'Hoxth.-tz^ ,  towards  the Sea-coaft.  The 
were  big  in  feveral  places,as  Mufquet  Ball,  and  many  of 
them  rather  oval  than  round.  Some  pet  Tons  fuffered  great 
lofs  of  their  young  Peafe  others  of  their  Glafs  Windows,. 
F-ipht  or  ten  days  before,  there  was  a  confideiable  heat, 

and. 


250  C13<fceuanp  £>t)fect}atton0« 

■  ■  -  "  ■ "  "I  "■  '■  "  "11.  ■  -■ —  ^ 

and  dry  Weather.  For  20  dayes  after  ,  cold  Eafterly 
winds/  with  rain  every  day,  but  efpecially,  in  the  end  of 
the  Moneth,  extraordinary  rain  and  mift.  This  is  fo  much 
the  more  to  be  obferved,  becaufe  in  thisCountrey,  fel- 
dom  fuch  extraordinary  hail  falls  out.  This  year  the  Agues 
and  Trembling  Fivers  have  been  moft  frequent,  and  to  ma¬ 
ny  deadly. 


OBSERVATION  XVIII- 

I  Did  hear  lately  of  a  carious  Experiment  in  Germanf^ 
made  by  a  Perfon  of  note,  which  I  fliall  briefly  in  this 
Obfei  vation,  let  the  Reader  underfland.  And  though  I 
have  heard  fince,  that  it  is  now  publilhcd  in  Print,  yet  I 
hope  it  will  not  be  impertinent  to  mention  it  here,  eipeci-" 
ally  ior  their  caufe,  who  cannot  conveniently  come  to  the 
knowledge  of  fuch  things.  And  for  this  reafonalfo,  that 
I  may  explicat  the  Phenomena  thereof,  from  the  forego¬ 
ing  doftrine  ,  and  demonftrat  particularly  the  true  caufe  of 
that  admirable  effeft ,  that’s  feen  in  it,  which  I  defiderat  in 
the  publiflier.  The  Auftor  then  takes  two  ye(jels  of 
Brajs,  each  one  of  them  in  form  of  half  a  fphere,  of  a  pretty 
large  fizc.  Nothing  can  more  fitly  reprefent  them  for 
form  and  quantity,  thm  Bee- skeps.  Only,  each  of 
them,  hath  a  ftrong  Ring  of  Brafs  upon  the  Center  with¬ 
out ;  and  they  are  fo  contrived  by  thtArtifl,  that  their 
orifices  agree  mofl:  exa^lly,  fo  that  when  they  are  united, 
they  reprefent  an  intire  Sphere  almoft.  In  one  of  the  fides, 
there’s  a  hole,  and  a  Brafs  Spigot  in  it,  through  which  the 
whole  within,  is  exfufted,  and  drawn  out,  namely  by 
the  help  of  the  Air-pump.  And;>  when  by  feveraJ  exfufti- 
ons  the  Feffels  arc.  made  empty,,  the  Stop-coek  is  turned 

about. 
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liboiitj  by  which  mentis,  no  Air  can  come  In.  And,  they 
remaining  empty,  are  taken  from  the  Pumf^  and  do  cleave 
fofaft  tog^ether,  that  though  a  number  of 12 
x^eachfide,  do  pall  vigoroufly,  by  help  of  ropes  faftned 
to  the  Kings  ,  yet  are  they  not  able  to  pull  them  afunder. 
And  becaufe  this  will  not  do  it,  he  yokes  in  li  Coach 
Horfes^fix  on  every  fide, yet  are  they  not  fufficient,  though 
they  pull  contrariwife  to  other,  to  make  a  reparation.  But 
to  let  the  Sfe6fators  (ee,  that  they  may  be  pulled  afunder, 
he  yokes  in  p  or  10  on  every  fide,  and  then  after  much 
whipping  3  and  fweating ,  they  pull  the  one  from  the 
other. 

T he  caufe  of  this  admirable  effedl:,  is  not  the  fear  of  w- 
euity^  as  fome  do  fancy,  for  if  that  were,  allthe  Horfes  in 
.Germany  would  not  pull  them  afunder,  no  not  the  flrength 
oi  Angels.  It  muft  then  be  fome  extrinfick  weight  and 
force,  that  keeps  them  together,  which  can  be  nothing 
elfe,  but  the  weight  of  the  invironing  Air.  Becaufe,  no 
fooneraforce  is  applied,  that’s  more  powerful ,  than  the 
weight  of  the  Air^  but  afToon  they  come  afunder.  And 
fo  neither  fix  men,  nor  fix  horfeson  each  fide  are  able  to 
do  it :  but  nine  or  ten  on  each  fide  makes  a  f eparation.  For 
iindciftanding  the  true  caufe  ot  this  Phenomenon^  we  muft 
confider  that  the  Ve\[els  are  1 8  inches  in  diameter.  If  this 
be,  then  according  to  the  laft  Experiment ,  there  are  two 
Pillars  of  Air^  each  one  of  them  as  heavy  as  a  Pillar  of  Mer-^ 
cury  18  inches  thick,  and  29  inches  long,  by  which  they 
are  united.  Or,  each  Pillar  ot  Air^  is  as  heavy,  as  a  Pillar 
G  Water  34  foot  high,  and  18  inches  in  diameter.  For 
finding  the  weight  of  it  in  pounds,  and  confequently,  the 
weight  of  each  Pillar  of  Air^  by  which  the  two  f'^effels  are 
united,  follow  this  method^  Firft,  multiply  p  the  femi- 
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diameter  of  the  by  54  the  circumference,  and  this 

gives  you  4855the  half  whereof  is  the  bounds  of  the  Area^ 
namely  243.  Andbccaufe  34  foot  contains  408  inches, 

I  multiply  408  by  243, the  produdl  whereof  is  pp  144  5  fo 
many  fquare  inches  are  in  a  Pillar  of  Water  34  foot  high, 
and  18  inches  thick.  Now  feing  there  are  1728  inches 
in  a  cubic d foot,  I  divide  the  number  PP1445  by  this  num¬ 
ber,  and  I  find  5  7  fquare  foot  of  Water,  andn^ore.  And 
becaufe  every  fquare  foot  weighs  5  6  pound  T’rois^  I  multi¬ 
ply  55  by  the  number  57,  and  theprodudfs^ipz  pound, 
which  is  thejuft  weight  of  a  Pillar  of  34  foot  high, 
and  1 8  inches  in  diameter,  and  which  is  the  juft  weight  al- 
fo  of  each  Pillar  of  Air,  by  which  the  two  Voxels  are  kept 
together ,  which  will  be  more  weight  than  feven  Hogs^ 
heads  full  of  Water.  This  is  eaf^ly  known  ^  for  feing  a  quart 
ofourmeafure  weighs  feven  pound,  ( or  to  fpeak  ftridjy^ 
fix  pound  tourteen  ounces ,  feing  the  Standard-jug  of  Stri- 
•viltngcoviums  three  pound  feven  ounces  ot  Water)  a  gal¬ 
lon  muft  weigh  28  pound:  but  16 times  28,  is  448.  A 
Puncheon  then  full  of  Water,  weighs  448  pound.  If  then 
you  divide  3  ip 2  by  448,  you  will  find  more  than  7,  The 
p  horfes  then  upon  this  fide  have  31P2  pound  weight  to 
draw,  or  ipp  ftone,  or  the  weight  of  feven  Hogs-heads 
full  of  Water.  The  other  p  horfes  upon  the  other  fide, have 
as  much  to  pull,  "Tis  no  wonder  then  to  fee  fo  much  diffi¬ 
culty  and  pains  to  make  afeparationjt  is  obferved, that  be¬ 
fore  the  Air  be  exfudled  and  drawn  out  of  the  two  Feffels^ 
one  man  is  able  to  pull  them  afunder  with  his  hands  only. 
Nay, which  is  more, if  he  but  blow  into  them, as  a  man  doth 
into  a  Bladder,  he  will  feparat  them.  The  reafon  is,  be¬ 
caufe  the  Air  within,  is  of  as  great  force,  as  the  Air  with¬ 
out,  ’Tis  obfervable  next,  that  the  larger  the  Feffels  be 

in 


\a  dimeter^  the  more  flrength  is  required  topulltheone 
from  the  other."  Upon  fuppofition  then,  they  were  4  foot 
wide,  I  verily  believe  3  6  yoke  of  oxen ,  upon  every  fide, 
would  hardly  difjoyn  them ;  becaufe  the  weight  of  each 
Pillar  of  Air,  would  be  no  lefs,  than  22844  pound,  which 
would  take  63  ftrong  horfes  to  overcome  the  force  of  it. 
To  pull  the  one  reffel  therefore  from  the'  other,  there  mufi: 
be  1 2  d  horfes,  that  is,  53  on  every  fide. 


O  BS  E  R  V  AT  I  O  N  XIX- 

T Hough  thisObfervation  may  feem  ufelefs, becaufe  the 
Propofals,  that  are  mentioned  in  it,  cannot  be  made 
out, and  brought  to  pafs,  the  Author  having  died,  before  he 
had  encouragment  to  profecute  them  .-  yet  for  thefe  fol¬ 
lowing  reafons,  I  have  adventured  to  infert  it  here.  Firft, 
that  others,  may  either  be  minded  to  find  but '  \*,polfible) 
hisinveritions,  or  fet  a  work  to  find  out  fomethings,  that 
may  be  as  ufeful.  'Next,  becaufe,  he  was  one  of  this  fame 
Nation,  and  a  great  Mafler  of  the  Mathematicks ,  not  only 
in  Speculative ^  butinthePr4^/c47  part  chiefly,  and^ 
admirable  for  invention.  And  for  this  caufe  principally  I 
have  prefumed  to  mention  his  defigns,  and  propofals, which 
were  found  among  his  JVorw  ,  after  his  death  ,  which  are 
here  infert,  as  they  were  v/ritten  with  his  own  hand ,  and' 
offered  to  the  publick  ,  not  only  at  home ,  but  abroad  to 
ftran'^ers.  There  have  been  men  in  all  ages  famous ,  for 

fome  one  Art  and  Science  beyond  others ,  as  Apelles  ioi 
Painting,  Hippocrates  for  Medicine,  Hetnojlhenes  iov  Ora*- 
try  ,  but  who  have  been  more  famous  in  their  time  than 
fomeperfons  for  there  profound  knowledge  in  Ajlronomy, 

Geometn,zad  the  other  parts  oi  the  Mathematicks.  What 
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an  admirable  _perfon  was  Archimedes  for  his  divine  know¬ 
ledge,  both  in  the  Speculative ,  and  Practical  part.  Yet, 
it  was  not  his  fpeculations  Amply,  though  excellent ,  that 
did  fo  much  commend  him,  Inventions  y  and  admi¬ 

rable  Engines  ior  peace  and  war, as  is  clear  from  the  Romane 
Hiflories^  and  others,  I  confefs  the  Students  ot  thefe  Arts 
are  not  fo  much  in  requeft  nesw,  at  leaft  amongft  fome,  and 
that  knowledge  is  not  fo  much  efteemed  ;  and  the  reafon 
maybe;  becaufe  fome  who  profefs  them  felves  great  Ma- 
(lers^  ftudy  nothing  but  the  pure  fpeculations,which  fome- 
times  are  to  fmall  purpofe,others  before  knowing  the  fame" 
unlefs  for  perfeding  of  the  mind,  and  giving  to  a  man  fome 

private  fatisfadion,  •  But  fuch  things  will  never  commend 
a  man  fo  much  as  the  pradical  part,  and  new  Invention  will 
.  do;  ’Tis  furely  a  fm'all  bufinefs  for  one  to  do  nothing,  but 
to  nibble  at  fome  petty  Demonftration.  But  when  fuch 
fpeculations  are  joyned  with  invention  and  pradice,  for  the 
profit,  andufeofmen,  among  whom  they  live,  then  are 
they  far  more  to  be  commepded.  And  if  this  be  not,  fuch 
knowledge  is  of  fmall  advantage  to  themfelves  or  others. 
Many  ofthe  Ancient,  and  late  Aftronomers  have  been,and 
are  famous  for  pradice,  aswitnefsthe  indefatigable  pains 
they  have  been  at  in  making  their  Obfervations.  -.What 
hath  fo  highly  commended  Mer chiton  over  all  Europe ,  as 
his  inventions ,  efpecially  his  ^  And  it  all  be 

true,  that’s  reported  ( which  I  am  apt  to  Relieve  )  he  might 
have  been  more  renowned,  for  his  many  excellent  Engines 
which  though  ufeful,  yet  becaufe  hurtful  to  mankind,  he 
buried  with  himfelf.  I  am  confident,  if  the  Author  of 
thefe  propofals  had  had  time  to  have  profecuted  them,  he 
would  have  been  celebrated  in  the  Catalogue  ofthemoft 
famous  Mathematicians  of  his  time.  But  'leaving  this,  I 
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fhall  give  you  them  in  his  own  words :  but  firft  his  ApO' 

lo^y. 

'rhefe  bold  propofals  will  need  perhaps  an  apology  to 
fuch,  to  whom  the  caules,  and  circumftances  are  unknown. 
Let  Lt  fuffice,  that  the  Propofer  finding  himfelf  between 
twoextreams,  either  to  leave  unprofecuted  this  affair,  for 
fear  of  being  miftaken  by  fome,  as  impudent,  or  to  com* 
mit  himfelf  openly  to  the  charitable  judgement  of  others,’ 
who  will  fufpend  their  cenfure,  till  they  have  feen  what  his , 
endeavours  will  produce.  He  hath  rather  chofen  this  laft, 
efpecially  confidering,  that  his  filence  could  not  anfwer  to 
his  duty,  which  he  owes  to  his  Countreys  fervice,  feing 
the  following  Engines  may  be  fo  ufeful  to  it.  A  deduifion 
of  the  fabrick,  caufes,  and  occafions  of  thefe  new  'Engines^ 
that  fet  the  Inveriter  a.work,  would  take  a  long  time  to 
difcourfe  upon.  This  Paper  therefore  is  only  deftined  for 
a  fliort  information  of  their  ufe,  the  reft,  which  could  not 
here  be  infert  without  impertinency,  may  be  fupplied  af¬ 
terwards  ( if  need  be )  either  by  a  difcourfe,  or  by  a  parti¬ 
cular  demonftration.  The  Propofer  then  is  of  opinion,  (if 
felf-love  of  his  own  Inventions  do  not  blind  his  Judge¬ 
ment  j  that  thek paradoxes  may  be  truly  affirmed. 

That  if  itlliall  pleafe  His  Majefty  to  arm  with  thefe  new 
Arms,  and  Engines,  5  oo^oot,  or  fewer,  this  fmall  num¬ 
ber  fhallbe  Maftersof  the  Pields  In  France, Germany, Spain^ 
or  where  elfe  it  fliall  pleafe  His  Majefty,  however  encoun¬ 
tered  by  the  moft  powerful  Army  of  Horfe  or  Foot,  armed 
with  ordinary  Arms,  ot  Piftol,  Carabine,  Pike,  Muftjuet, 
which  Europe  can  bring  to  the  Fields. 

Thecaufeof  this  admirable  effedf,  is  in  the  quality  of 
thefe  new  Arms, by  which,  the  whole  Horfemeri  and  Foot¬ 
men  of  the  enemy  are  rendred  ufelefs,  and  unfervicable 

G2  2  neither 
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neither  can  they  do  any  offence  to  thefe,  who  are  fo 
armed, 

■  T.  who  can  only  ferve  againft  thele  Ma- 

chins,  lhall  be  put  to  fueh  difadvantage,  as  it  is  impoffible 
they  can  ftand,  the  leall  time,  in  the  common  way  of  fer- 
yice  with  the  Mufquet,  it  not  being  able  to  make  one  Ihot 
tor  twenty,  which  fhall  be  made  from  thefe  new  Engines. 

Theft  Arms,  have  this  advantage  likewift,  that 
theft  who  are  fo  armed ,  can  by  no  force  of  Horft  or  Foot 
be  .broken,  or  put  to  diforder.  The  Souldiers  are  alfo  by 
them  put  to  a  necelllty  of  keeping  together,  and  fi»htin<\ 

they  are  fo  Baricado'd,  and  ftrongly  defen¬ 
ded,  that  if  they  leave  them  not ,  they  cannot  be  expofed 
to  danger.  This  contributes  much  to  good  Difeiphne 
tvhen  the  Souldiers  lhall  by  necelfity  be  tied  to  his  dut/ 
and  fear,  which  otherwife  makes  him  run  away,  lhall  here 
for  his  fafety  make  him  ftand. 

Theft  new  Arms  are  ufeful ,  as  well  in  Marching ,  as  in 
^ombating,  for  with  them,  we  may  march  fecurely  two 
in  front,  through  the  ftraiteft  palTages,  and  be  able  to  force 
with  them  any  advantage  a  ftrait  paffage  can  give  to  an  ene- 
my,  Befides,  for  a  long  hafty  march,  where  Viduals  can¬ 
not  be  well  carried,  the  Souldiers  are  able  with  thefe  Arms 
to  carry  their  own  provilion  for  eight  dayes,  v/ith  more  fa- 

now  carry  one  dayes  provifion 

To  lodge  in  the  open  fields,  theft  fhall  need  no 

the  SouWiers  fufficiently  both  Arm  and  Baric^de 

^  Service, fo  are  they  a  great  deal 

cheaper  than  the  ordinary  K^rms.  For  although  with 

5  hoafand  men  fo  armed,  the  ftrvice  of  looooo  armed 

CQmra<)fl  Arms  may  be  done,  yet  the  whole  price  of 

them 
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them  will  not  amount  to  that  which  will  be  required  for 
arming  20500  Corrafjters^zs  maybe  particularly  deduced, 

"  from  the  particular  prices  of  the  Arms,  and  Engines  fitted 
tor  the  fervice  of  5 000  men.  T he  Propofer  doth  offer  to 
fhew,  that  thefe  Arras  will  not  furmount  40000  pound 
Sterling.  The  Artiiierj  will  amount  to  45oo5and  the  pay¬ 
ments  of  this  number  of  men  fo  armed,  yearly  to  70000 
pound.  Yet  all  thefe  are  taken  in  fo  large  a  latitude  of 
-  reckoning,  as  the  lum  of  Arms^^  Artillery,  and  payments, 

•  will  not  be  much  above  130000  pound  Sterling. 

The  Arms  from  which  thiseffeA  is  promifed,  are  nem 
Engines y  with  which  one  man  is  able  to  do  the  fervice  of 
a  great  many  Mufquetteers.  And  thofe  are  of  two  forts, 
either  to  be  ufed  upon  a  fmall  Wagon  for  Footmen,  or  on 
a  greater  for  a  Horfe,  with  either  of  which,  one  hand  is 
able  to  make  the  fire  of  100  ^ufquetteers ,  and  fo  much 
better,  by  how  much  it  is  more  regularly,  and  fitly  done 
'  for  execution  and  offence.  The  new  Cannon  lhaJI  have 
the  like  advantage  above  the  old,  both  for  eafie  carriage, 
being  lighter,  and  for  greater  execution,  Ihooting  fix,  nine, 
or  twelve  Bullets  for  one.  Thefe  Arms  give  not  only 
this  advantage  at  Land  in  the  field,  but  alfo  in  Ships,  and 
places  of  defence. 

Thefe  nine  following  propofitions  he  likewife  offered  to 
makegood, 

Firft,  With  one  fhot  of  Cannm^  to  do  the  execution  of 
five  ftiot  of  the  fame  Cannon ,  in  the  common  way  of  Bat¬ 
tery, 

Secondly, to  difable  any  Ship  or  Galley  with  one  fhot  of 
Cannon. 

T hirdly ,  to  fire  any  combuftible  matter  with  the  fhot  of 

Cannon, 

Fourthly^' 
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Fourthly,  to  tn^kosn  Machin  or  Engine  for  tranfportin*’’ 

an  Army,  which  maybe  carried  without  the  incommodity 
thereof,  ^ 

Fifthly,  to  make  a  flotting  lortrefs  for  defence  of  Ri¬ 
vers,  and  prohibition  of  Paflages, 

Sixthly,  to  make  a  mforiar  that  hatha  dir  e£i  or  ■t  SuU 
upon  the  Carriage. 

Seventhly,  to  make  of  divers  forms,  that  fliall 
be  able  to  do  twice  as  much  execution,  as  thofe  that  con. 
tain  as  much  Powder. 

Eighthly,  to  make  fmall  Petards  of  great  efFedf. 

Laftly,  to  make  Bridges^  and  Scaling  Ladders  of  calls 
Carriage. 


OBSERVATION  XX- 

THefe  Obfervations  being  Mtfcellany ,  require  not  a 
^  formal  connexion  between  themfelves,  and  there¬ 
fore  tis  no  matter  what  method  I  keep  in  fetting  them 
down.  And  though  this  may  feem  not  fo  pertinent  as 
othersj  yet  becaufe  the  defign  of  it  is  only  Philo(ofh)cal, 
and  for  advancing  the  Hiftorical  part  of  Learning  in  order 
to  Spirits^  upon  which  the  Scientifical  part  doth  fo  much 
depend,  I  have  prefumed  to  infert  it  here,  confidering  al- 
fo  that  there  are  fome,  who  have  adventured  to  deny  their 
cxiftence.  and  being;  which  from  fuch  a  Hiftory  as  this 
may  be  more  than  probably  evidfed.  I  findlikewife,  that 
ftveral  Writers  have  remarked  fuch  ftrange  accidents,  and 
have  tranfmitted  them  to  pofteiity  ,  which  may  ferve  lor 
good  ufc.  The  fubjedi-matter  then  of  this  Obfervation, 
is  a  true  and  fhort  account  of  a  remarkable  trial,  wherewith 
the  Family  of  one  Gillsert  Cotn^^el^  by  Profeffion  a  Wea- 

■  ■  ver 
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ver  in  theold  Paroch  oiGlenluce  in  Gdllowaj^  wasexer- 
cifed. Though  the  matter  be  well  known  to  feveral  perfons 
at  that  time,  and  fince  too  5  yet  there  are  others,  eighteen 
years  interveening,  to  whom  ( perhaps)  fuch  a  relation 
will  not  be  unacceptable,  who  have  either  not  as  yet  heard 
of  it,  or  at  leaft,  have  not  gotten  the  true  information, 
which  is  here  fet  down,  as  it  was  Written,  at  the  delire  of 
a  fpecial  Friend,  by  Gilbert  Camfbeh  own  Son,  who  knew 
exadly  the  matter,  and  all  the  circumftances,  whofe  words 
are  as  follows. 

It  happened  in  oBcher  1^54,  that  after  one  Alexander 
Agnew^  a  bold  and  ft urdy  Beggar,  who  afterwards  was 
hanged  at  Dumfreis  for  blafphemy,  had  threatned  hurt  to 
the  Family,  becaufe  he  had  not  gotten  fuch  an  alms  as  he 
required  ;  the  faid  was  oftentimes  hindered  in  the 
exercife  of  his  Calling,  all  his  Working.  Inftruments  be¬ 
ing  fome  of  them  broken,  fome  of  them  cutted,  and  yet 
could  riot  know  by  what  means  this  hurt  was  done  -  which 
piece  of  trouble  did  continue,  till  about  the  middle  of  No¬ 
vember  y  at  which  time  the  Devil  came  with  new  and  ex¬ 
traordinary  affaults,  by  throwing  of  Stones  in  at  Doors  and 
Windows,  and  down  thorow  the  Chimney-head,  which 
were  of  great  quantity ,  and  thrown  with  great  force, 
yet  \>^  Goh  good  providence,  there  was  not  oneperfon  of 
the  Family  hurt ,  or  fuffered  dammage  thereby.  This 
piece  of  new  and  fore  trouble,  did  neceflicat  Mr.  Camfhel 
to  reveal  that  to  the  Mini  ft  er  of  the  Paroch,  and  to  fome 
other  Neighbours  and  Friends,  which  hitherto  he  had  en¬ 
dured  fecretly.  Yet  notwithftanding  of  this,  his  trouble 
was  enlarged  5  for  not  long  after,  he  found  oftentimes  his 
Warp  and  Threeds  cut,  as  witha  pairofSizzers,  and  the 
broken:  and  not'only  this,  but  their  apparel  cutaf- 
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ter  the  fame  manner,  even  while  they  were  wearing  them, 
their  Coats,  Bonnets,  Hofe,  Shooes,  but  could  not  dif-. 
cernhow,  or  by  what  mean.  Only  it  pleafed  to  pre>  , 
ferve  their  perfonSjthat  the  leaft  harm  was  not  done.  Yet, 
in  the  night  time,  they  wanted  liberty  to  fleep,  fomething 
coming,  and  pulling  their  Bed-cloaths  and  Linnings  ofif 
them, and  leaving  their  bodies  naked.  Next,  their  C hefts, 
and  Trunks  were  opened,  and  all  things  in  them  ftrawed 
here  and  there.  Likewife,  the  parts  of  the  W orking  In- 
ftruments,  that  had  efcaped,  were  carried  away,  and  hid 
in  holes  and  bores  of  the  houfe,  where  hardly  they  could 
be  found  again.  Nay,  what-ever  piece  of  Cloath ,  or 
Houftiold-ftuft,  was  in  any  part  of  the  houfe,  it  was  carried 
away,  and  fo  cut  and  abufed,  that  the  Good- man  was  ne- 
ceffitated  with  all  hafte  and  fpeed,  to  remove,  and  to  tranf- 
portthe  reft  to  a  Neighbours  houfe,  and  he  himfelf  com¬ 
pelled  to  quite  the  exercife  of  his  Calling ,  whereby  only 
he  maintained  his  Family.,  Yet,  hercfolved  to  remain  in 
the  houfe  for  a  feafon.  During  which  time,  fome  perfons 
about,  not  very  judicious,  counfelled  him  to  fend  his  chil¬ 
dren  out  of  the  Family,  here  and  there,  to  try  whom  the 
trouble  did  moft  follow,  affuring  him,  that  this  trouble 
was  not  againft  all  the  Family,  but  againft  fome  one  per- 
fon,  or  other  in  it,  whom  he  too  willingly  obeyed.  Yet, 
for  the  Ipacc  of  four  or  five  dayes  after,  there  v/ere  no  re¬ 
markable  aflaults,  as  before.  The  Minifter  hearing  there¬ 
of,  fliewed  him  the  evil  of  fuch  a  courfe,  and  affured  him, 
that  if  he  repented  not ,  and  called  back  his  children,  he 
might  not  expeil  that  his  trouble  would  end  in  a  right  way. 
The  children  that  were  nigh  by ,  being  called  home,  no 
trouble  followed,  till  one  of  his  fons^  called  that 

was  farreft  off,  came  home.  Then  did  the  Devrl  begin  a- 

frefli ; 
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frefli*, -for  upon  the  T>ay  following,  in  the  after¬ 

noon,  the  houfe  was  fet  on  fire,  but  by  his  providence,  and 
the  help  of  fome  people,  going  home  from  Sermon,  the 
fire  was  extinguifhed,  and  the  houfe  faved,  not  much  Tofs 
being  done*  And  the  Monday  after,  being  fpent  in  pri- 
vat  Prayer  and  Falling',  the  houfe  was  again  fet  on  fire 
upon  the  Tuefday  about  nine  a  Clock  in  the  morning,  yet 
by  providence,  and  the  help  of  Neighbours^  it  was  faved, 
before  any  harm  was  done, 

Mr,  Campbell  being  thus  wearied,  and  vexed,  both  in 
the  day,  and  in  the  night  time^  went  to  the  de¬ 
firing  him,  to  let  his  fon  abide  with  him  foratime^’ 

who  condefcended,  but  withal  afTured  him,  that  he  would 
find  himfelf  deceived,  and  fo  it  came  to  pafs :  for,  notwith- 
ftanding  that  the  child  was  without  the  family ,  yet  were 
they,  that  remained  in  it ,  fore  troubled  both  in  the  day 
time,  and  in  the  night  feafon  ,  fo  that  they  were  forced  to 
wake  till  mid*nighc  ^  and  fometitnes  all  the  night  over* 
During  which  time,  the  perfons  within  the  Family,  fuffer- 
ed  many  lofTes,  as  the  cutting  of  their  Cloaths,  the  throw¬ 
ing  of  Peits,  the  pulling  down  of  TurfF,  and  Feal  from  the 
Roof,  and  Walls  of  the  Houfe,  and  the  ftealingof  their 
Apparel, and  the  pricking  of  their  flefli  and  skm  with  pins, 
Tlie  Presbytery  having  conveened  at  the  place,for  a  folemn 
Humiliation,  perfwaded  Gilbert  Camfbel  to  call  back  his 
Son  Thomas^  notwithftanding  of  whatfoever  hazard  .might 
follow.  T he  Boy  returning  home,  affirmed  that  he  heard 
a  voice  fpeak  to  him,  forbidding  him  to  enter  within  the 
houfe,  or  into  any  .other  place  where  his  Fathers  Calling 
was  exercifed.  Yet  he  entered,  but  was  fore  abufed,,  til] 
he  was  forced  to  return  to  the  houfe  again. 

Upon  Uond<ty  the  1 2  of  February^  the  reft  of  the  Fami- 

H  h  '  "  I? 


2^2.  flpifceuanp  €)t)fcttoat(ons* 

]y  began  to  hear  a  voice  fpeak  to  them,  but  could  not  well, 
know  from  whence  it  came.  Yet,  from  evening  till  mid-  - 
night,  too  much  vain  difcouife  was  kept  up  with  the  Dc-, 
and  many  idle  and  impertinent  queftions  propofed,' 
without  that  due  fear  of  God^  that  fliould  have  been  upon, 
their  Spirits,  under  fo  rare  and  extraordinary  a  trial.  T he 
Mimfler  hearing  of  this,  went  to  the  houfe  upon  the  T 
ddj^  being  accompanied  with  fome  Gentle- men ;  who  af-  . 
ter  Prayer  was  ended,  heard  a  voice  fpeaking  out  of  the 
ground,  from  under  a  bed,  in  the  proper  Countrey  Dia¬ 
led,  faying,  Would  ye  know  Witches  (?/GIenluce^  /  ; 

will  tell  you  them ;  and  fo  related  four  or  five  perfons  names, 
that  went  under  an  evil  report,  T he  faid  Gilbert  informed 
the  company,  'ThAt  one  of  them  was  dead  long  ago.  The 
anfwered,  and  faid,  it  istrue^  Jhe  is  dead  longagoy 
yet  her  [fir  it  is  living  with  us  in  the  world.  The  Minifter 
replied,  faying,  (though  it  was  not  convenient  to  fpeak 
to  fuch  aperfon^  The  Lord  rebuke  thee  Satan^  and  fut  thee  . 
to  [Hence  5  we  are  not  to  receive  any  information  from  thee, 
whatfoever  fame  any  perfons  go  under,  ihouart  hut  feeking 
to  [educe  this  Family  i  for  Szt2ins  Kingdom  is  not  divided 
againfi  it  [elf.  After  which  all  went  to  Prayer  again,which 
being  ended  (for  during  the  time  of  Prayer  no  trouble  was 
made)  the  Dw7  with  many  threatnings  boafted  and  ter¬ 
rified  the  Lad  Thomas^  who  had  com«  back  that  day  with 
tht  Minifier,^  that  if  he  did  not  depart  out  of  the  houfe ^  he 
would  fet  all  on  fire.  The  Minifter  anfwered,and  faid,  The 
Lord  will preferve  the  Houfe ^  and  the  Boy  too,  Jeing  he  is  one 
of  the  Family^  and  hath  Gods  warrand  to  tarry  in  it.  The 
IDevil  anfwered.  He  [hall  not  get  liberty  to  ft  ay  :  he  was  once 

fut  out  already^  and  [hall  not  abide  kere^  though  1  [houldpur* 

iVAi  Ai  Minifter  replied.  The 

Lord 
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Lord  mil  flofthj  malice  againfl  him.  And  then  they  all 
prayed  again,  which  being  ended,  the  Devil  faid.  Give 
me  a  Spade  and  a  Shovel^  and  depart  from  the  houfefor  fe- 
ven  dayes,  and  I  jhaU  make  a  grave,  and  ly  down  in  it,  and 
(hall  treuhle you  no  mere.  The  Good- man  ittCwcred ,  Not  (a 
much  as  a  Straw  pall  be  given  thee,  through  Gods  afji fiance, 
even  though  that  would  do  it.  The  alfo  added. 

Cod  pall  remove  thee  in  due  time,  T  he  Devil  anfwered,  / 
will  not  remove  for  you,  I  have  my  CommijJ  ion  from  Chrifi 
to  tarry,  and  vex  this  Family.  The  Minifier  anfwered, 
A  permtffion  thou  hafi  indeedfiut  Cod  will  [lop  it  in  due  time. 
The  Devil  replied,  I  have  (hAes.fohn)  a  Commifiion, 
that  (perhaps)  will  lafi  longer  than  your  own.  After  which, 
the  Minifier  and  the  Gentlemen  arofe ,  and  went  to  the 
place  where  the  voice  feemed  to  come  from,  to  try  if  they 
could  find  any  thing.  And  after  diligent  fearch,  nothing 
being  found,  thtGentlemenhegzn  to  fay,  We  think  this 
voice  [peaks  out  of  the  children,  forfome  of  them  were  in 
their  beds.  The  Devi/ anfwered,  Toulie,  God  fiaS  judge 
you  for  your  lyin?;,  and  land  my  Father  will  come  and  fetch 
you  to  hell,  with  Warlock- theeves  ^  and  fo  the  Devil  dif- 
cliarged  the  Gentlemen  to  fpeak  any,  fay  ing,.  Let  him  /peak 
that  hath  a  Commifiion  (  meaning  the  Minifier  )  for  he  is 
the  Servant  of  God,  The  Gentlemen  returning  back  with 
the  Minifier,  they  fat  down  near  to  the  place  whence  the 
voice  feemed  to  come  from  ,  and  he  opening  his  mouth, 
fpaketothem,  after  this  manner,  The  Lord  will  rebuke 
this  Spirit,  in  his  own  time,  andcafi  it  out.  The  Devil 
anfwering,  faid,  Jt  is  written  in  the  ^  e^Mark,  the  Di[- 
ciples  could  not  cafi  him  out.  ^hec^i^/^er  replied,  what 
the  Difciples  could  not  do,  yet  the  Lord  having  hightned  the 
Parents  faith,  for  his  own  glory  did  cafi  him  out,  and  fofiiaS 
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thee^  The  Bivil  replied,  ft  k  written  in  the  4  ef  Lu’k:e> 
Arhd he  dsParted^  and' left  hhn  for  a  feafon^  The Mmif  er 
faid,  The  Lord  In  the  dxjes  of  his  httmlliatim:  ^  not  only  got 
thcvlBorj  over  Satan^  in  that  affaitlt  in  the  wlfderntffy  hnt 
when  became  again^  his  facet  fs  was  no  Setter^  for  it  is  writ¬ 
ten^  Joh.  14.  Behold -the  Prince  of  this  world  cometh'y  and 
hath  nothing  in  me  \  and  bein^  now  in  glory  ,  he'  mil  fulfill 
his  promife^  and  God  fhtil  bruife  Satan  under  joar  feetjhort^ 
Rom.  16,  The  Devil  anfwered.  It  is  written^  Mat. 
2^,  There'wereten  Virgins  i  five  wife,  and  five  foolifh  5  and 
the  Bridegroom  came:  jhe  fooli[I)  Virgins  had  no  Ojl  in  their 
Lamps ^  and  they  went  unto  the  wife  to  feek  Ojl  \  and  the  wife 
faidy  Go  andhuy  for  your  felves :  and  while  they  went y  the 
Bridegroom  came^  and  entered  iny  and  the  door  was  [hut,  and 
thefoolip)  Virgins  were  fent  to  hells  fire.  T  he  Mlnifier  an- 
fwered,  The  Lord  knows  the  fincerity  ofhisfervantSy  and 
though  there  be  fin  and  foBy  in  us  here,  y  et  there  is  a  fountain 
opened  to  the  houfe  <?/  David  for  fin  and  for  uncleannefs ,  and 
when  he  hath  wafhedus  there^  and  pardoned  all  our  jfinSy  for 
his  Names  fake^  he  will  cafi  the  unclean  fpirit  out  of  the  land. 
The  Dm/anfwered  and  faid.  That  place  of  Scripture  is 
tvritteninthe  i  ^  ^/Zechariah,  In  that  day  I  will  caufe  the 
Prophets y  and  the  unclean  fpir it ^  pafs  out  of  the  land,':,  but 
afterwards  it  is  written^  I  wilt  fmite  the  Shepherdy  and  the 
Sheep  Jhall  be  fc after ed.  The  Minifier  anfwered  and  faid. 
Well  are  wCy  that  our  hlejfed  Shepherd  was fmitteny  and  there^ 
by  hath  bruifed  thy  head  %  and  albeit  in  the  hour  of  his  fuffer-^ 
ingSi  his  Difciples  forfook  him.  Mat.  26.  yet  now  having 
afeendedon  highy  he  fits  in  glory  y  and  is  preferving,  gather-^ 
ing  iny  and  turning  his  hand  upon  hJs  little  oneSy  and  wilt 
fave  his  poor  ones  in  this  Family  from  thy  malice*  The  Mi^ 
'  returning  back  a  little,  and  ftanding  upon  the  floor, 

the 
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the  Pn^ii  faid,  I  inet^  mtrheje  Pill  my  Father 

taught  me  them,  I  am  an  evil  Sprite  and  ^atanismy  Fa- 
iherj  and  I  am  comt  to  vex  this  ^fe  5  and  prefcntly  there 
geared  a  naked  hand,  and  an  arm,  from  the  elbow  down, 
beating  upon  the  floor,  till  the  houfe  did  fliake  again  5  and 
-alib'the  Devil  uttered  a  mofl  fearful  and  loud,  cry,  faying^ 
Come  up  Father  y  eomeup^:  I  will  fend  mj  father  among  you, 
SeCy  there  he  is  behind  your  backs »  The  UHinifier  (aid, 

jfaw  indeed  an  handy  and  an  arnt^  when  the  fir  oak  was  gi- 
^en^  and  heard,  TheDw/faid  to  him.  Saw  you  that  i 
It  was  not  my  handy  it  was  my  fathers  •  hand  is  more 
Mack  in  the  ho f  Would  pu  fee  me1  Put  out  the  candle 
theny  and  1  fhall  come  butt  the  houfe  among  y  ou  like  fire-  halls. 
After  which  all  went  to  Prayer,  during  which  time,  it  did 
no  harm,  neither  at  any  other  time  when  Cod  was  wor- 
fhipped.  When  Prayer  was  ended,  the  Dm/ anfwered 
and  faid,  Mesjohn^  if  the  Good-mans  fons  prayers  at  the 
ColledgeofG\2ii^oWy  did  not  prevail  p^re  with  Cody  than 
yours ^  my  father  and  I  had  wrought  a  mifchief  here  ere  now, 
P'^fo  which  one  of  the  Gentlemen  replied,  though  a  check 
4iad  been  given  him  before,  Well  welly  I  fee  you  confefs 
there  is  a  Cody  and  that  pray  er  prevails  with  him^  and  there¬ 
fore  we  mu  [I  pray  to  Gody  and  will  commit  the  event  to  him. 
To  which  the  Dm/ replied.  Tea  Sir  ^  joufpeak  of  prayer  ^ 
with  your  bread  lipped  Hat  ffor  the  Gentleman  had  lately 
gotten  a  new  Hat  in  thefalhion  with  broad  lips)  jde  bring 
a  pair  of  Shears  from  my  father  ^  that  fhall  clip  the  lips  of 
it  a  little. 

The  night  now  being  far  fpent,  it  was  thought  fit  every 
one  ftiould  withdraw  to  his  own  home.  Then  did  the  De- 
cry  out  fearfully.  Let  not  the  Minifler  go  homey  I  fhall 
hum  the  houfe  if  he  go  •y  and  many  other  wayes  did  he 

threaten 
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threaten  And  after  the  Mhifler  was  gone  forth,  the 
Cffd-manhcmg  inftant  with  him  to  tarry,  whereupon  he 
rcturiicdj  ^llthci:cftofthccoiTip3.ny0oingnonic,  Then 
faid  the  Devil  to  the  Mimfter,^  You  have  done  my  bidding. 
Not  thine^  anfwered  he,  but  in  obedience  to  Cod^  have  I 
returned  to  bear  this  man  company ^  whom  thou  do(l  affli6f^ 
Then  did  the  Miniver  call  upon  the  Name  ot  God^  and 
when  Prayer  was  ended,  hedifeharged  Mr.  Camfbel,  and 
all  the  perfons  of  the  Family,  from  opening  their  mouth, 
in  one  word  to  the  evil [pirit,  and  when  it  fpake,  that  they 
fhould  only  kneel  down,  and  fpeak  to  God.  The  Devil 
then  roared  mightily,  and  cryedout,  Whaf^  Will  ye  not 
fpeak  to  me  i  I  Jhall  burn  the  houfe^  I  jball  ftrike  the  bairns t 
and  do  aU  manner  of  mijehief.  But  after  that  time  no 
anfwer  was  made  to  it,  and  fo  tor  a  long  time  no  fpeech  was 
heard.  After  this,  the  faid  Gilbert  fuffei  ed  much  lofs,  and 
had  many  fad  nights,  not  two  nights  in  one  week  free  5  and 
thus  it  continued  till  April.  From  April  to  h^  h^ 
fome  refpite,  andeafe.  But  after,  he  was  molefted  with 
new  affaults  i  and  even  their  Victuals  were  foab^ed,  ^hat 
the  Family  was  in  hazard  of  ftarving  ^  and  that  which  they 
did  eat,  gave  them  not  the  ordinary  fatisf  aftion  they  were 

wont  to  find.  ^  ,  r  t  1  . 

In  this  fore  and  fad  affli^lion,  Mr.  Camphel\t[o\yti  to 

make  his  addrefs  to  the  Synod  o{  Presbyters^  for  advice  arrf 
counfel  what  to  do,  which  was  appointed  to  conveen  in 
oaoberi6^%,  namely  whether  to  forfake  the  houfe  and 
place  or  not  The  5* by  their  Committee,  appoin- 
ted  to  meet  at  In  I  ^5  thought  fit,  that  a 

folemn  Humiliation  fliould  be  kept  thorow  all  the  bounds 
of  the  5  and  amongft  other  caufes,  to  requeftG'^^  in 

behalf  of  that  poor  affliaied  Family,  which  being  carefully 

done 
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^one,  the  event  was,  through  the  Prayers  of  his  People, 
that  his  trouble  grewlefs  uWJfril^  and  from  jitril  to  Att- 

gttfl,  he  was  altogether  free,  About  which  time,  theiJe- 

vil  began  with  new  aflaults,  and  taking  the  ready  meat 
that  was  in  the  houfe,  did  fometimeshideit  in  holes  by  the 
door- polls,  and  at  other  times  did  hide  it  under  the  beds, 
and  iometimes  among  theBed-cIoaths,andundertheLin- 
nings;  andatlaft,  did  cany  it  quite  away,  till  nothing 
was  left  there,  fave  Bread  and  Water  to  live  by.  After 
this,  he  exerciied  his  malice  and  ci  uelty  againft  all  the  per- 
fons  of  the  Family,  in  wearying  them  in  the  night  time, 
with  ftirring  and  moving  thorow  the  houfe,  fo  that  they 
had  no  reft  for  noife,  which  continued  all  the  moneth  of 
Auguji dter  this  manner.  After  which  time,  the  Devil 
grew  yet  worfe,  and  began  with  terrible  roarings,  and  ter¬ 
rifying  voices,  fo  that  no  perfon  could  fleep  in  the  houfe, 
in  the  night  time,  and  fometimes  did  vex  them  with  call¬ 
ing  of  ftones,  ftriking  them  with  Haves  on  their  beds  in 
the  night  time :  and  upon  the  1 8  of  Sepemher,  about  mid¬ 
night, he  cried  out  with  a  loud  voice,  /  fbiUburn  the  houfe ; 
and  about  three  or  four  nights  after,he  fet  one  of  the  beds  on 
fire  5  which  was  foon  extinguilhed,  without  any  prejudice, 
except  the  bed  it  felf :  and  fo  he  continued  to  vex  them. 
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O  B  S  E  R  V  A  T  I  O  N  X  X  I- 

I  Need  not  make  any  apology  for  inferting  this  Obferva- 
tion,  even-though  it  be  well  known  upon  the  matter  in 
this,  place.  .  But  becaufe  the  thing  is  extraordinary,  and 
tlwitbere  are  many  who  have  not  fo  much  as  heard  of  it,  I 
have  therefore  prefumed  to  mention  it  here.  T  he  matter  is 
Ihortly  this.  There's  a  certain  Woman,  named  Mijlrif 
Low,  who  had  a  real  and  true  Horn,  growing  upon  the 
right  fide  of  her  Head,  three  inches  above  her  right  Ear. 
The  length  pi  it  is  eleven  inches,  and  two  inches  about. 
The  form  is  crpoked  fpirally.  It  is  convex  on  the  outer 
fide,  ^d  fomewihat  guttered  in  the  inner  fide.  It  is  hard 
and  (olid,. and  all  very  near  of  the  fame  greatnefs.  It  is 
not  hollow  within,  as  horns  are  ordinarily,  but  full,  yet  it 
feems  to  be  (pongipus  as  a  Cane  is.  .  It  was  (even  years  in 
growing and  was  cut  off  in  tMaj  1671,  by  Tmfle^ 
an  expert  Chicurgeon here  at  Edinburgh. 


»  r> 

O  B  S  ,E  R.  V  A  T  I  O  N  X  X  I  I- 

THis  Obiervatioff  is  for  finding  the  Primum  •vivens 
in  An  'mals.  Albeit  I  doubt  not  but  the  red  S^irih 
or  Blood,  inmoft  Terrefirid  Animals,  is  the  fiift  produtS: 
of  the  Primigenid  juice ,  and  therefore  not  improperly 
named  the  true  Callidum  Jnnatum  of  thefe  Creatures.,  by 
the  Noble  and  Ingenious  Harvey,  in  his  Book  de  Genera- 
tione,  Neitherdolfcruple  toyeeld,  thn  the  Heart,  and 
appendent  Veffels,  are  the  fitft  formed,  and  perfedfed  parts 
in  the  hotter  kind  of  Animals  :  yet  I  am  confident  to  af¬ 
firm,  that  in  many  of  the  colder  ,  and  moifter  kinds  of 
Aquaticks,  ifnotinall,  neither  the  rednefs  and  heat  of  the 

Vital 
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Vital  Sfirits,  nor  the  formation  of  the  Heart,  Liver'  See. 
are  pievioufly  requifite ,  to  the  ftruilure  and  exiftence  of 
the  other  parts ;  feing  the  light  of  life,  which  at  firft  inha¬ 
bited  the  clear  and  Criftalin  radical  moifture^  before  the 
formation  of  any  particular  part,  doth  alwayes  move  in 
every  living  creature,  according  to  their  particular  exigen¬ 
cy,  without  any  abfolute  dependency  upon  any  one  part, 
or  member  (excepting  lingular  conditions,  wherein  they 
may  be  Hated)  as  to  its  fubftance ,  light ,  and  motion  .* 
there  being  in  fome  y4»/w4/j  a  fimple  undulation,  in  others 
a  flow  creeping,  but  in  the  more  perfed,  an  impetuous 
running,  or  rather  flying  of  the  ,  neceflarily 

required  for  illumination  andviv,fication  of  the  whole. 

For  confirmation,  I  fliallgive  you  this  fingular  Experi¬ 
ment,  About  the  middle  ot  March,  the  fperm  ol  Frags 
( according  to  the  number  of  Frcltfi'k  Eggs  therein  contain¬ 
ed)  fends  forth  a  multitude  ot  fmall  round  Creatures ,  co¬ 
vered  with  a  blach,  and  moveable  Frock,  which  about  the 
end  of  March,  and  beginning  of  Afril,  by  the  Gyrations 
ot  a  Tail  behind,  Irke  a  Rudder,  dp, flowly  move  their 
bodies  in  the  vy  ater.  At  this  time  having  opened  feverals 
of  them,  I  found  nothing  (  apparent  to  the  naked  eye  ) 
but  a  clear  thm  Membran,  under  the  tore-nam*ed  black 
Frock,  within  which  werecontained  a  clear  Water,  and 
fome  fmall  Fibres  like  Inteftines,  and  in  the  tore-part  a 
fmall  orifice  like  a  mouth.  About  the  middle  oiAfril, 
its  motion  is  more  vigorous,  and  the  Tripes  within  are- 
moft  evident,  lying  in  a  very  fine  circular  order,  but  as  yet, 
there  is  no  Veftigeof Blood,  or  Liver,  See,  About 
the  middle  of  May,  the  feet  fprmed  like  fmall  threeds,  ap¬ 
pear  thorow  the  black  Coat :  within  the  Breaft,  the  Hprt 
is  then  vifible,  of  a  white  and  Fibrous  fubftance,  the  Liver 

I  i  is 
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1$  white, and  the  Gall  therein  eafilydifcerne  J.  But  (which 
is  the  head  of  this  Experiment)  the  Vital  Spirit,  in  .form 
of  a  clear  and  pure  Water,  is  manifeftly  received  by  the 
Nervous  Heart,  and  by  the  contradiion  thereof  tranfmit- 
ted  to  all  the  Body,  thorow  white  tranfparent VefTels 
which  being  full  of  this  Liquor,  do  reprefent  the  Lympha- 
tick,  rather  than  tht  San^mferous  Veins,  Laft  of  all  do 
the  FneuntMick  V eficles  (which  in  this  Antphibiusn  fupply 
the  place  of  the  Lungs)  arife  in  the  Breaft,  after  whofe 
produftion,  the  Lympid  and  Cryftalin  Liquor,  while  the 
Heart  is  turgid  therewith,  feemstobe  red. and  fiery,  but 
in  the  other  Veifels,  it  is  of  a  faint  pale  colour,  untill 
(about,  ornear  the  endof  )  the  irw/f  being  call  off 
and  a  perfedl  Frog  formed,  the  whole  VefTels  are  full  of 
Blood,  or  a  red  fubftance  very  thin,  and  clear:  the  Liver 
PneumMick  Vedcles,  See.  become  red,  andRofy-  fo 
that  the  Blood  in  this  Amphibium  (which  in  the  more  per- 
fedf  Animals  is  firft  compleat)  feems  to  be  the  laft  part  in 
attaining  its  perfedfion. 

That  S almonds,  and  great  T '■oats  have  an  aqueous  liquor 
which  runs  thorow  their  Arteries,  and  Veins  ,  before  their 
Blood  attain  the  true  confiftency,  and  faturat  tindfure  I  am 
certain :  whether  it  hold  in  many  others,  I  fufpedl,  but  dat 
not  affirm.  Hence  it  may  be  C  if  mens  obfervations  were 
frequent  in  all  kind  of  Anatomical  infpeaions ,  in  feveial 
Fmbryo’s  oj  every  fpecies)  it  would  be  found  evident,  that 
the  Blood  in  all  thefe,  called  hath  its  immediat  origi¬ 
nal  from  a  Ample  homogeneous,  and  uniform  liquor  ,  and 
doth  by  gradual  and  frequent  influences  of  the  vital  ferment 
of  the  heart,  receive  at  length  the  full  tincfture,efrence,  and 

fubfiftence  reqmfite  for  vivification ,  and  illumination  of 
:she  whole  members. 


i 
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Whether  this  Experiment  doth  not  fufficiently  impugn 
the  univerfality  of  the  hearts  fii  ft  livings  the  original  of  the 
Gall  from  the  fervour ,  and  ebullition  of  the  Blood,  the 
produftion  of  the  Blood  by  the  Liver,  and  many  other  an¬ 
cient  errors,  let  any  judge,who  will  but  take  pains  to  make 
and  compare  Harveys  trials  de  ovo ,  with  this  of  the 
mgl  or  Gyrlnus^  ah  ovo. 

Yea  5  if  the  aqueous  liquor ,  be  not  one  with  the  vital 
Spirit,  and  fubfequent  Blood,  then  my  eyes,  and  tafte  are 
altogether  erroneous. 

Moreover,  it  were  to  be  wifhed ,  that  Phyfttians  would 
not  Amply  ftand  upon  the  Calenick  (uffofitions  of  the  four 
alledged  Components  of  the  Blood,  nor  any  fuch,  or  equi¬ 
valent  fancies  of  the  latter  5  but  that  they  would 

ferioufly  examine  the  firft  original ,  and  rife  thereof  from 
the  Primigenialjuice^ox  Uquamen^tht  progrefs,  and  perfec¬ 
tion  of  its  tin(ftures,how  many  renovations,  or  new  tindures 
it  is  capable  of  5  the  vaft  difference  between  the  Blood  of 
old  and  young  Animals,  ( though,  it  may  be,  they  are 
both  univocal  fubftances,  while  in  their  integrity  within 
theVcffels)  with  the  fpecifick  dlkriminatlons,  not  only 
of  that  of  anyone  A  quatick, {xom  any  Folatil^ox  TerreftriJ, 
but  likewife  of  any  one  Species  living  in  the  fame  Element, 
with  thefe  that  enjoy  the  fame  Aliments,  but  of  a  different 
Species.  And  laftly,  the  variety  of  particular  conftituti- 
ons,  and  Angular  properties  of  individual  Animals,  radi¬ 
cated  in  the  fountain  of  life,  or  Arft  original  of  the  Blood* 
If  thefe  things,  *and  many  more,  were  truly  inquired  after 
(though  the  Cook  be  fometimes  neceflitated  to  throw 
away  foine  of  the  Broth  with  the  Scum  )  I  doubt  not  but 
the  Neoterick  Imttiiion  of  Transfufion  of  Blood,  would 
prove  altogether  ridiculous,  and  the  ancient  miftake  of  too 

I  i  2  much 


i^ifccuanp  ^ufeuDations. 


much  of  this  treafure  by  Phlehumy,  mightluf- 

ferfomereafonable  checks  from  infallible  Experience,  and 
found  reafons,  not  here  to  be  mentioned.  There  are  truths 
in  Natural  Philofophy,  which  (I  doubt  not  d  but  found 
reafonand  experience  will  convince  the  vain  world- ol  in 
due  time,-'  ■ 


OBSERVATION  XXIII- 

THis  Obfervatipn  is  concerning  the  aliment  andgrowth 
of  plants  .  The  inquifitive  wits  of  this,  arid  the  laft 
age,  having  rejedled  the  old  opinion  of  the  earths  nouriih- 
ing  of  Plants,  or  being  converted  into  their  aliment,  have 
made  many  laudable  Experiments  lor  finding  out  the  ma¬ 
terials,  and  means  of  their  growfh-j  -and  vegetation,  fuch 
as  Sir  Francis  Bacon’s  ohferve  of  Germination, '  Belmonts  of 
z  Willow,  and  the  Noble -Wr.  Peyfs  of  a  &c.  For 

though  a  T ree  be  cut  down,  and  -the  root  thereof  wax  old 
in  the  earth,  and  the  flock  die  in  the  ground,  yet  through 
the  fent  of  Water ,  it  will  bud  ,  as  fob  fpeaketh,  chap, 
14.  Ifhall  add  a  ftiort  remark  of  a  Willow  grow¬ 

ing  without  earth.  Upon  the  1 3  of  April  i66z,  I  feta 
top  branch  of  the  Peach-leaf  d  Willow  in  a  Glafs-viol,among 
12  ounces  of  pure  Spring  Water,  with  three  fmall  buds 
upon  the  top  thereof ,  fcarce  yet  difcernable.  The  firfl 
ten  or  twelve  dayes,  little  white  fpecks  appeared  upon  the 
fides  of, the  Willow,  like  fmall  drops  of  or 

like  the  firfl  Bubbles  that  arife  upon  the  fermentation  of 
Ale  or  Wine,  but  no  confumption  of  the  Water  all  this 
time.  Indeed  thtGemms,  which  flood  three  inches  above 
the  Water,did  vifibly  Iwell  about  the  twelfth  day.  About 
the  fifteenth  day,  I  perceived  fmall  white  roots  within  the 
-  -  -  - -  -  ;  Water, 
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Water  upon  feveralplaces  of  the  Platrt,  and  obferved  the 
Xiiouor  grow  fonrewhat  thick^  and  decay  in  bulk  confide* 
rably.  Having  perceived  this,  1  took  another  Glafs  of  the 
fame  bignefs,  with  that  wherein  the  WiSorv  grew,  and 
having  filled  both  top-full  with  Spring  Water,  I  obfer- 
vW  clearly  the  conlumption  of  the  Water  wherein  the 
riant  {kood,  to  be  fo  great,  that  during  May,  ^me,  and 
s  grest  pcirt  oi  every  week  (atleaft)  sn  ounce  and 
an  half,  or  two  ounces  of  it  were  infenfibly  fpent :  whereas 
the  other  Water, ftanding  by  inanopen  Veffelofthefame 
fize  made  notwafte  of  one  fpoontulina  whole  moneth. 
About  the  middle  of  Augujl,ihe  Water  turned  very  thick, 
and  green,  like  that  whereon  Duck-tveed  ufethto  grow, 
and  the  fan  white  roots  were  all  obfcured  from  the  fight, 
although  the  Vefl'el  by  the  multitude  of  roots  was  not  ca¬ 
pable  of  the  third  part  of  Water  it  received  at  fiift.  At 
this  time  the  branches  were  advanced  to  half  the  bignefs, 
and  a  much  greater  length,  than  the  whole  flock,  at  its 
firfl  planting  5  and  the  leaves  of  as  frefh  a  verdure ,  as  any 
Willow  in  the  fields.  Thus,  having  obferved,  that  a  tree 
of  four  ounces  weight,  could  in  three  moneths  time,  and 
little  more,  confume  infenfibly,  feven  or  eight  times  its 
own  weight  of  pure  Water,  without  the  warm  prefervati- 
on  of  the  earth,  and  by  its  own  proper  digeflion,to  thicken 
the  remnant  of  the  Water,  thatit  rndglit  ferve  for  loricati- 
on  of  the  tender  fibres  of  the  roots,  I  took  the  Glafs,  the 
Tree,  and  all,  andthrewthemovei  a  Window,  fuppofing 
it  needlefs  to  recruit  the  Water  any  more,  and  judging  it 
impoffible  without  the  warm  guard  of  the  earth  ,  -that  the 
naked  Tree  could  be  preferved  in  Winter  r  yet  it  had  the 
oood  fortune  to  fall  among  fome  thick  Herbs  iivthe  corner 

ofa  little  Garden,  where' (after  it  had  lien  all  Whiter)  it 

. - .  . 
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was  found ,  and  brought  back  to  me,  the  branches  fairly 
budding  in  Afrtl^  the  whole  Tree  frefti  and  green,  yet  ve¬ 
ry  little  Water  was  left  in  the  Glafs,  by  reafon,  as  I  judg¬ 
ed,  it  had  fallen  upon  its  fide.  Then  I  endeavoured  to 
keep  Water  about  it,  but  the  Stock  filling  the  neck  of  the 
Viol,  and  the  Roots  the  whole  body  thereof,  theftarved 
Flant  died  in  after  it  had  lived  a  whole  year  without 
earth.  From  this  it  would  feem,  that  this  kind  of  Tree, 
(and it  may  be,  many  moe)  dothdilTipat  infenfibly  fix 
times  more  Liquor,  than  It  doth  alfimilat,  and  by  confe- 
quence,  that  a  great  quantity  of  moifture  is  necefTary  for 
maintainance  of  great  Woods,  Neither  is  there  any  way 
fo  advantagious  for  draining  moift  ground,  where  there  are 
no  living  Springs,  as  that  of  planting  abundance  of  Tim* 
ber,  which  will  beft  agree  with  that  kind  of  foyl  r  for  by 
this  means,  what  was  formerly  noifome,,  and  fuperfluouSy 
is  now  converted  partly  into  the  ufeful  aliment  of  theT  im- 
ber  ,  and  partly  fent  abroad  in  infenfible  exhalations^^ 
which  (according  to  the  nature  of  the  emitting  Plants^ 
prove  either  very  noifome,or  wholfome  to  the  Neighbour- 
Inhabitants,  Great  care  therefore  would  be  had  in  the 
choife  of  fuch  Trees,  as  are  to  be  planted  in  fuch  moift 
ground,  as  are  near  to  mens  dwellings,  or  places  of  con- 
curfe.  They  are  not  fools  5  who  prefer  Firsy  andZ/W- 
trees  in  their  Avenues  to  Oak  and  Elme,  Let  the  effeds 
of  the  Ato?mcal  exhalations  of  Alder  and  Oak  upon  fine 
■  Linnen,  and  white  Skins  be  more  particularly  noticed. 
Having  fpoken  fomewhat  of  the  aliment  and  growth  of 
Plants y  Ilhall  in  the  next  place  give  a  fliort  hint  at  the  mo¬ 
tion  of  their  aliment,  efpecially  of  Trees.  That  the  ali¬ 
mentary  juice  of  Plants  ,  is  much  thinner,  than  that  of 
Animals y  no  man,  I  fuppofe,  will  deny,  feing  that  is  con¬ 
veyed 
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-  veyed  thofow  the  trurtck,  or  body  of  the  Plants,  byia'? 
perceptible  pores  5  but  this  ( for  the  moft  part )  is  fenc 
thorow  all  the  members,  through  patent  and  manifeft  Vef- 
fels.  But  how  the  nourifliing,  and' vital  juice  in 
doth  move,  and  by  what  paflages,  hath  not  yet  been  made 
known,  by  any  that  I  have  feen.  I  made  once  a  few  Ob- 
fetvations,for  trying  of  the  motion  of  the  aliment  of  Trees, 
which  bred  in  me  this  conjeilure.  The  nutritive  juice  of 
T rees  is  tranfmitted  both  to  the  roots  and  branches, through 
the  heart,  or  pitch,  and  woody  pores  of  the  Timber,  and 
when  it  is  come  to  the  extream  parts ,  it  returns  again  from 
the  tops  of  the  roots  and  branches,  between  the  bark  and 
timber,  into  thefe  forenamed  interior  paflages,  and  fo  back 
to  the  extremities  again,  and  that  continually,  fo  long  as 
the  life  remains.  And  becaufe  the  fubftance  of  that  skin, 
or  bark,  which  inverts  the  fibres  of  the  root,  is  more  open 
and  porous,  than  that  which  is  upon  the  outward  branches ; 
therefore  it  feems,that  fo  much  as  is  fuperadded  to  the  flock 
of  the  former  aliment,  from  the  earth,  is  conveyed  to  the 
heart  and  pitch,  by  means  of,  and  together  with,  that  part 
of  the  retrograd  juice,  which  returns  from  nourifliing,  and 
enlivening  the  timber  of  the  root-branches,  f  for  it  is  an 
eafie  Experiment ,  to  make  the  top  of  any  Tree  become 
root,  by  laying  it  down )  and  receives  the  imprefllons  of 
the  life  of  the  Tree,  common  to  the  whole  mafs  of  ali¬ 
mentary  juice,  like  tire  ChjU  in  Animals  mixed  with  the 
blood  of  the  Veni-cave,  before  it  come  to  the  heart. 

This  motion  is  not  to  be  thought  alwayes  alike  fwifr, 
or  of  equal  celerity :  for  the  vital  juice  of  the  Tree  be¬ 
comes  fo  thick  and  oleagenous  in  theWinter,  that  the  mo¬ 
tion  thereof  to  the  outward,  is  fcarce  difcernable  ( though 
the  preparation  of  the  Gmmes hoth  for  leaves  and  flowers. 
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ate  obferved  by  the  curious,  and  can  be  diftinguifhed,  even 
in  the  coldeft  feafons )  and  the  returns  inward  are  in  fo 
fmall  quantities ,  that  they  are  rather  like  vapours,  than 
liquid  juice.  Indeed,  feme  Trees,  when  their  root-bran¬ 
ches  are  cut  (even  in  Winter )  will  yeeld  no  fmall  quanti¬ 
ty  of  an  acid  liquor,  which  by  addition  of  the  recent  Zr/- 
fas  from  the  earth,  fmells  evidently  of  the  Matrix,  from 
which  It  did  proceed.  Moreover ,  the  paffages  efpecially  : 
from  the  branches  to  the  Trunk,  are  fo  ftraitned  and  con- 
trailed,  that  the  barkcleavethtothe  Timber,  as  every 
Wood-man  knows.  But  fo  foon  as  the  warm  Spring  hath  ! 
attenuated  the  ever- flowing  juice  in  the  whole  Tree,  then  , 
doth  it  become  turgid  ,  and  more  aqueous  over  all ;  the 
paflages ,  and  channels  both  in  the  trunk ,  and  among  the  j 
tunicles,  and  particular  skinnes,  are  fo  palpably  filled  with 
this  vital  juice ,  that  having  no  fufficienr  place  to  be  com- 
prehended  in,  it  putteth  forth  new  growths  both  in  the 
top,and  in  the  root,  which  may  beeafily  feen  to  have  moie 

pitch  than  wood,  and  to  be  fealed  on  the  extremity,  with  ^ 

the  veftiges  of  a  fntureGemm;  that  by  the  former,  they.| 
may  the  more  freely  receive  the  vital  influences  from  with¬ 
in, and  by  the  latter ,  may  be  fecured  from  the  depredation 
of  the  external  Air. 

To  prove  the  motion  ad  extra  ,  or  to  the  extremities 
of  the  branches;  take  the  branch  of  any  ordinary  Tree, 
about  the  bignefs  of  a  mans  wrift;  make  it  baie  near  the 
body  of  the  Tree  of  all  bark ,  and  fubjacent  tunicles  (  for 
every  Tree  according  to  its  kind,  hath  moe  or  fewer  skins, 
which  ferve  for  "Veins,  within  the  flrong  outmofl  Cortexj 
at  leaft  for  the  breadth  of  a  fpan  ,  or  two  hand-bieadth. 
Then  tye  up  the  place, fo  excorticated  with  a  cempcJ},madQ 
of  horfe-dung  mixed  with  earth" ;  let  it  ftand  fo  from  l^tay, 
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till  November.  Then  cut  off  the  branch,  a  little  above 
the  Compoll.  near  the  body  of  the  Tree,  and  you  ilrall 
find  it  living  and  frefh,  like  the  reft  of  the  branches :  yea, 
finall  roots  fliall  evidently  appear  to  have  come  forth  under 
the  Compofl  near  the  bark,  but  not  under  the  bared  place^ 
This  branch  in  many  kind  ofTrees being  planted  will  hold, 
though  not  in  all.  I  fay  then,  feing  the  forefaid  bou^h  is 

noui4ed  from  till  it  is  neceffary,  that  it 

receive  nutriment  Irom  the  body  of  the  Tree,  by  the  in¬ 
ternal  porofities  thereof  :  for  the  bark  being  difcontinued 
by  excorticAtion,  can  fend  nothing  upward  towards  the  top 
of  the  bough  •,  and  if  it  received  nothing  from  the  root,  it 
would  wither  in  a  few  dayes.  Yea,  leave  the  difcovered 
part  naked,  but  tor  a  few  dayes,  and  of  neceflity  the  branch 
dieth,  the  aliment  thereof  being  exhaufted  by  the  Air,  be¬ 
fore  it  can  reach  the  extremities  of  the  bough. 

That  the  Viul  Balfome  of  the  Tree  returns  from  the  ex¬ 
tremities  by  the  internal  bark  ,  and  inward  fuperfice  of  the 
external,  together  with  the  fmooth  outward  part  of  the 
tiunck,  although  the  neceflity  of  both  timber  ai^  baijt  in 
all  Ifidftons,  and  inocuhtions,  might  perfwade  the  judici¬ 
ous,  and  the  vifible  courfe  of  the  juice  of  the  Syea?mr  in 
February,  and  of  the  Birch  in  March,  upon  the  cutting  of 
any  fmall  branch ,  might  convince  any  curious  beholder , 
yet  the  hot  or  calluc,  that  is  made  upon  grafted  Trees,  will 
better  inform  the  ignorant:  for  this  knot  being  alwayes 
upon  the  fboulder,  or  root  of  the  Graff,  and  never  upon 
the  top  of  the  Stock,  doth  evince  clearly,  that  it  is  made 
hvreLnation,  of  the  defending  ,  and  not  of  theafcen- 
dins  juice:  otherwife,  why  doth  it  not^ell  the  top  of 
the  Stock,  as  well  as  the  ^oot  of  the  Graff?  Or  why_doth 
it  not  extuberat  in  any  other  place  of  the  Giafx .  T 
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are  accidental  varices,  which  can  hardly  be  (hunned  in  Imp. 
ing,  feing  the  top  of  the  Stock  ( except  when  it  is  very 
young  and  fucculent)  doth  not  receive  fo  kindly,  as  it 
ought,  theretrograd  fap,  although  all  that  isfentout  to 
the  Graff  muft  afcend  thorow  the  pores  of  the  Stock. 
Hence  many  times  a  confiderable  part  of  the  Stock  is  mor¬ 
tified,  becaufe  although  abundance  of  aliment  afcends  to 
the  head  or  top  thereof,  yet  no  more  of  it  goes  to  the 
branches, -but  what  is  bellowed  upon  theGrafT,  a  great 
part  of  the  reft  being  exhaled  by  the  Air  (  efpecially  in  big 
Stocks )  and  confequently,  the  place  defrauded  of  its  nou- 
rifliment:  tio  other  wayes  than  when  the  motion  of  the 
vital  fap  faileth,  either  in  the  whole,  or  in  part,  a  total 
decay  or  particular  mortification  of  fome  part  neceflarily 
follows,  as  in  the  Stemms  of  annual  Plants,  and  mortified 
tops  of  the  E^rafelotis  branches  ( that  I  may  fo  call  them ) 
oi  Willows,  Flumbs,  See,  we  may  obferve  every 


OBSERVATION  XXI V- 

Sir, 

*'  ¥  Was  not  a  little  furprifed,  at  the  receit  of  yours,  when 
1 1  had  confidered  your  defire  in  it,  being  preft  with  two 
difficulties,  which  feemed  equally  hard  to  evite.  The 
*‘one,  to  give  you  my  judgement  in  a  matter  wherein  I 
have  been  fo  little  converfant  my  felf,  and  have  had  the 
“  fteps  of  no  other  to  follow ,  never  one  having  hitherto 
‘‘touched  that  fubjed  in  writting ;  mean  of  Coals ,  and 
“other  (Minerals  of  that  nature,  xheveCourfe,  and  other 
“  things  relating  thereunto ;  the  obfervation  whereof  ( I 
V  grant )  wants  not  its  own  plcafure,  and  ufefulnefs.  The 
u'  Qt-te ?!  friend,  when  importuned, 
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to  whom  I  owe  my  felf ,  by  many  obligations.  This  laft 
having  prevailed,  hath  determined  me  to  affay  the  over-' 
coming  of  the  firft.  And  though  I  am  confident  ,*  what 
account  I  can  give  you  ,  (hall  give  but  very  little  fatis- 
faftion :  yet  I  adventure  to  offer  it,  fuch  as  it  is,  very 
freely  in  the  following  difcourfe ,  wherein  you  are  not  to 
expeft,  that  I  will  meddle  with  fome  queftions ,  there** 
anent,  which  might  be  more  curious,  and  pleafant,  then 
profitable,  or  fatisfying,  fuch  as,  if  c^4/,and  Free-flcney^ 
which  keep  one  courfe  ^  and  have  the  lame  accidental 
qualities ,  have  been  created  in  the  beginning  ,  in  their 
perfedlion ,  as  wee  now  find  them ,  and  fince  that  time 
only  preferved ,  as  they  were  created  for  the  ufe  of  men, 
^^  to  whom  all  fublunary  things  were  made  fubfervientf 
Or,  if  they  have  been  but  produced  gradually ,  as  they 
fpeak  of  Geld ,  and  other  CMinerals^  by  the  influence  of 
the  Suny  in  the  bowels  of  the  Earth  ?  And  if  their  pro- 
dudion  be  of  that  nature ,  out  of  what  matter  they  are 
formed  <  Thefe  things  being  above  my  reach,!  fhall  leave 
their  inquiry,  to  thofe  that  are  knowing  in  the  fecrets  of 
Nature ,  and  fliall  therefore  give  you  a  narration,  of 
^^what  either  I  have  obferved  of  thefe  things,  which  oc- 
curr  in  the  Winning  of  Cod  in  my  own  experience,  or  by 
converfing  with  others  of  more  experience  than  my  felf> 
in  doing  whereof,  1  fhall  follow  this  Method. 

Firft,!  fliall  fpeak  of  thefe  things  that  are  common  to  all  . 
O4/, wherein  they  all  agree,and  which  are?  as  it  wcreycffen^ 
tid  to  all,  and  of  there  differences,  which  are  but  acciden¬ 
tal,  and  gradual  fometimes,  and  yet  are  abundantly  confpi- 
cuous,  and  caufeth  different  effefts  in  the  working  %  as  their  ^ 
Dipps^ndRi/e.  and  for  fo  are  they  termed.  * 

Secondly, of  fome  things, which  are  but  accidental  to 
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and  yet  fa  ordinary ,  that  fcarcely  any  is  found  without 
them  5  in  lefler  or  greater  degrees  5  fuch  are  Gae's  ,  and 
D/it^i^that  alter  the  mtunl  Courfe  of  the  Meta/lf^  very  in¬ 
cident  to  every  though  in  Tome  lefs  frequent,  con¬ 
form  to  the  nature  and  kind  of  the  ground,  where  the 
Coal  is. 

Thirdly,!  fhall  fpeak  fomething  of  T>amps\  and  of  their 
'different  caufes,  and  effeds:  oilVild-frCy  and  ocher  fuch 
like  things,  which  are  met  with  in  the  working  of  Coal, 

And  laftly ,  of  the  beft  way  for  trying  grounds  to  find 
Coal ,  where  never  any  hath  been  hitherto  difcovered :  of 
carrying  on  o{  Levels  ^  for  draining  the  water  of  Coal  mi 
.  making  it  workable. 

Icistobecofidered,thataIlTr<?^-/7^>;^^,  though  of  diffe¬ 
rent  natures,  hath  the  fame  cour[e^  with  the  Coal^  that  ly 
cither  above  them,  or  below  them  ,  except  it  be  accident¬ 
ally,  interrupted  ;  therefore,  whatfoever  is  fpoken  of  the 
.  one,  is  applicable  to  the  other.  And  fo  we  find  in  Dig^ 
glng  or  ^inking^i\MX.  after  the  cU)  is  paft,  which  keeps  no 
courfey  all  MetaU^  as  Stone^  and  Tilles  (  which  are  Seems  of 
black  Stone,  and  participat  much  of  the  nature  of  Coal )  ly 
one  above  another,  and  keep  a  regular  Courfe  5  wherein  the 
three  things  moft  remarkable  are  their  and  Rifcy  and 

their  Streek^  as  it  is  termed. 

The  ^  mi  Rife j  are  nothing  but  a  declining  of  the 
whole  body  of  the  ^  Met  alts  ^  And  this  general  holds,thac 
all  of  them  from  their  Center  rifes ,  till  they  be  at  the  very 
furface  of  the  Barth  5  Tome  only  at  a  foot  or  two  foot, 
fome  at  an  ells  diftance  from  the  furface,  which  is  here 
termed  a  Cropping :  and  whether  Coal  or  Stone^  the  nearer 
they  come-to  the  Axrfa^ce ,  the  fofter  they  become,  till  at 
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laft  they  are  converted,  if  it  be  a  Sfone,  to  a  very  Sand,  and 
it  Coat^  to  a  Drtf/>,which  will  not  burn. 

This  declining  or  ,  of  the  Coal,  is  foraetimes 

greater,  and  fenfible,  fometimes  leffer,  and  almoft  infen- 
fible.  There  being  fome,  that  if  you  confider  the  decli¬ 
nation,  it  will  not  be  found  one  foot  in  ten  5  fome  one 
foot  in  twenty,  or  one  in  thirty.  Whereas  in  others  it  will 
be  one  foot  in  three ,  or  one  in  five.  And  fometimes  it 
hath  its  Cotirfe  from  the  Center  of  the  Eirth  ,  almoft  in  a 
perpendicular  to  the  furface,  it  carting  it,  near  to  a  right 
Angle,  The  fitft  fort,  they  term  FUte-broad-conl^  in  re¬ 
gard  of  the  plainnefs ,  and  evennefs  of  its  Course.  The 
next,  they  call  Kinging- cod.  The  laft  is  called 

Cod,  The  firft  is  the  moft  profitable  ,  in  regard,  that 
it’s  long  before  the  can  reach  the  Crofp  ^  and 

confequently  the  more  of  it  is  workable,  T he  fecond  and 
third  fort,  are  fometimes  of  their  own  nature ,  more  firm, 
and  fitter  for  burning ,  but  lefs  of  them  can  be  reached  in 
working.  T he  Courfe  of  all  the  three  is  moft  perceptible 
in  the  three  folio  wing  Schematifms, 
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Figure  I, 
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all  the  three  FignreSj  the  point  B  is  iht  Cyopp  of  the 


Coal,  The  Line  B  C  is  the  body  of  the  O4/ declining 
or  the  piff  from  the  Cropp,  A  C  is  the  perpendicular^ 
falling  from  the  Horizontal  LinCj  whereby  the  true  decli- 
-  nation  or  i>ipp  of  the  Coal  is  found.  So  that  after  you  have 
found  your  Coal  at  B,  you  muft  fet  down  your  Sink  at  the 
point  A.  In  the  Flauhroad^Coal^  which  we  fuppofe  only 
to  decline^  three  fathoms  in  fixty  sink^  that  anfwers 
to  the  peipendicular  AC^  will  be  of  deepnefs  three  fa- 
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thorns.  Ifthediftance  B  A,  be  fuppofed  to  be  1 20  fa¬ 
thoms  alongft  the  Grafs,  or  furface ,  then  will  the  deep- 
nefs  of  the  Sink  be  fix  fathom  ,  and  fo  forth.  In  the  fe- 
cond,  if  the  Coal  be  fuppofed  to  decline  one  fathom  in 
three,  the  Sink  A  C ,  being  fet  down  at  the  fame  diftance 
from  the  B,  with  the  former,  it  will  prove  thirty  fa¬ 
thom  deep.  If  the  faid  diftance  be  doubled,  it  becomes 
fixty  fathom  deep,  and  fo  forth.  In  the  third,  keeping 
that  fame  diftance  alongft  the  furface, you  fhallnot  encoun¬ 
ter  the  Coal  with  a  Perpendicular  Sink,  becaufe  of  its  great 
declination,  and  therefore  through  want  of  Jir,  and  other 
difficulties,  you  cannot  dig  fo  deep,  as  is  neceflary  to  that 
cffedi,  except  the  Sink  fliould  be  made  to  decline,  as  doth 
the  Line  AD,  All  thefe  Dipps  ate  to  be  feen  in  feveral 
places  of  Lothian,  The  fiift  is  moft  confpicuous  in  the 
,  Earl  of  Wintens  ground  at  Tranent^  where  the  coal,  and 
other  Metals  are  extraordinary  flat  and  even.  The  fe- 
cond  is  within  the  faid  Lordfhip  oi  Tranent,  in  a  piece  of 
ground,  caWed  Wefier-Faufide,  Hhe  t\\ttd 'm  Lonhead  o( 
Lafmid,  which  pertains  to  Sir  ^ohn  Nicelfon  of  Nicolfon  : 
arid  in  many  other  places,  one  may  fee  very  different  de¬ 
clinations,  who  is  curious  to  obferve  them. 

From  this  general  pofitlon  of  the  Din,  aodCropp  of  all 
free  Metals,  there  is  one  confequent,  which  is  no  uncouth 
Obfervation,  namely  that  thefe  Metals  rifing  from  their 
Dipp  to  a  Cropp,  every  one  of  them  rifeth  in  their  proper 
courfe,  if  none  of  thelethings  whereof  we  fliall  treat  here¬ 
after  interveen,  and  make  an  al  teration,  that  is  the  Coal  or 
Stone,  which  is  loweft,  comes  farreft  out  in  its  Cropping, 
tyhich  is  eafily  underftood  by  the  fublequent  Scheeiatifm. 

Wherein. 
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Figure  4, 
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Wherein  the  Line  AM  reprefents  the  furftce  of  the 
FAYth.  C  D.  E  F.  G  H,  I K,  L  M.  are  fo  many  feve- 
ral  LMetals^  lying  in  courfe  one  above  another,  Suppofe 
C  D  were  a  Stone^  and  the  Roof  of  the  Coal  E  F  ( tor  fo 
they  term  the  Stone ^  immediatly  next  above  t\\t  Coal)  and 
G  H  IK#  were  other  two  Stones ,  interveening  be¬ 
tween  the  Coals  E  F,  and  L  M,  then  it  the  Cropp  ot  the 
uppermoft  Coal  be  found  at  F ,  the  Crop  of  the  Stone  above 
it,  mull  be  found  back,  at  the  point  D,  and  the  Cropp  of 
the  Coal  under  it, which  is  L  M,  mull  be  found  at  M.  And 
this  diftance  of  is  proportioned  by  the  length  of  the 
perpendicular  between  them,  and  the  quantity  of  their  de¬ 
clination.  For,  the  more  even  and  flat  a  Coal  is  in  its 
courfe.  and  other  Metals  ,  above  and  below the  farder 
dotu  the  Cropp  o{  the  loweft  cW  advance  befoie  the  Cropp 
of  the  uppermoft.  For  illuftration  whereof,  let  us  lup-j 
pofe  in  two  feveral  grounds,  two  Coals ^  between  which, 
there  is  an  equal  diftance  of  perpendicular.  And  fuppofe 
the  Metals  in  the  one  ground  to  decline  at  1 3  to  24,  the 
other  at  13  to  i5,  then  will  the  diftance  between  the 
Cropps  in  the  two  grounds  be  very  confiderable,  as  may  be 

reprefented  by  the  two  following  Figures, 

^  ;  .  Ftgure 
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Figure  5 
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Suppofe  then,  that  D  Ij  is  equal  length  in  both.rf|' 
angles,  which  is  the  perpendicular,  between  the  ttvo  Cw« 
yet  'D  F  in  the  fifth  Figure,  is  much  longer  than  D  F  la 
the  6.  And  the  reafon  is  evident,  becaufe  the 'Angle 
DIF,  in  the  5,  is  greater  then  the  Angle  D  I F  in  the  6 : 
and  therefore  the  Safe  D  F,  which  is  fubtended  by  the 
greater  Angle  in  the  5)  muft  be  greater  then  the  BafeJ)  F, 

which  is/»^tf»i/f^/by  the  lelTer in  the  which 

elide  proves  in  his  24  Profojition  of  his  firft  Book,  and  is 
demonftrat  by  Proelus  in  the  Scholium  to  the  4'“  ProfefiH- 

fl/?  of  the  fame  Book.  \  ^  ' 

By  this  is  made  to  appear  the  profitablenefs  of  a  Flat- 
Coal,  heyonAz  Hinging-Coal ,  which  was  touched  before, 
in  regard  that  having  the  Sinks  of  equal  deepnefs  im  both, 
there  is  much  more  of  the  Flater-Coal  tobe  wrought,  be- 
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gure,  or  between  the  Lines  IF,’  in  tnelafn^. 
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Ifft  be  enquired,  Ifinrlfing  grounds,  where  there  is  a 
confiderable  afcent  above  ground,  the  Coal  heeps  a  propor* 
tion  in  its  Rifingznd  with  thQ  afcent  and  defcent  ot 

^he  ground  above  f  I  anfwer ,  there  is  no  certain  and  con- 
fiant  proportion  kept,  whatever  fometimes  may  liappen, 
Jor  I  haveobferved  fome  Coals  upon  grounds  of  a  confide¬ 
rable  afcent  y  and  their  run  quite  contrary  to  the  de¬ 
fcent  the  Hdt;;  and  others  have  had  a  quite  contrary 
courfe  to  that,  and  have  declined ,  or  d^fedmxk  the  de¬ 
clination  of  the  ground  above  But  in  the  Strcek '  f  vvhere- 
of  I  (hall  fpeak  a  little  hereafter^  there  is  more  proportion 
ordinarily  to  be  remarked/ 

There  remains  only  one  Queftion  about  the  DtpfSy  and 
^ifings  oi  Coals y  which  I  fliall  a  little  confider^having  en¬ 
countered  dijSFerent  judgements  anent  k ,  in  converiing 
;withperfons,  ^who  had  .experience  in  r^^/,  -viz.  whether 
»C^4/and  otherMetals/  after  they  have  declined  fpch  a 
length  from  their  fuppofe  from to  Ea/l^  take 
another  cmrfe  ,  and  rife  to  the  fame  point,  to  whichfor- 
•^mcrly  they  dipped  f 


^  if  the  CmI  from  A,  which  is  the  to  iS, 
which  -ihoold  Ik  ms  Center  of  that  Body ;  and  after  that 
%feio  C  f  Oiif  it  fbouldcootiiiue  its  d^inaiion  thorow 

®to 
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B  to  D,  which  Is  Anti  fades  tons  f  I  fhall  not  offer  to  de-  - 
tertnine  in  a  matter  wherein  there  can  be  fo  little  certainty 
attained,  but  lliall  give  my  opinion.,  which  is  founded 
upotttheexperience  I  have  had,  and  Obfervations  I  have- 
had  occafion  to  make  on  that  Head.  And  firft,  I  find  in 
all  thefe  Cods^  wherein  no  contrary  Craff,  or  Rifing  could 
be  vifible, there  ate  invincible  obftruiftions  5  as  either,  they 
have  been  near  the  Sea ,  and  have  diffed'  that  way  *,  and  fo 
if  they  took  any  contrary  caurfe ,  the  craff  ing  behoved  to 
be  in  the  deefs,  and  fo  no  accefs  to  trace  them.  Ox  next, 
tliey  have  towards  the  foot  of  a  Mountain,  and  fo 

the  ground  above  rifing  the  fame  way  which  they  declinedj 
their  caurfe  could  not  be  purfued,  till  a  contrary  riling 
Ihould  be  difeerned.  Or  thirdly  ,  they  have  encountered 
fomeC^x,  ov  I>yke,  which  hath  cut  them  off,  before  they 
came  to  their  full  diff^  and  thus  their  xx»r/x  was  obftruft- 
ed.  Now,  thofe  that  have  been  acquainted  with  no  other 
Caals  but  fuch,  I  think  it  not  ftrange,  if  it  be  hard  to  per* 
fwade  them  of  thofe  things  they  have  not  feen.  But  be- 
lides  all  thofe  kinds,  I  have  feen  others,  whofe  contrary 
rifing  and  diffing  have  either  been  vifible  to  the  eye ,  or 
demonftrable  by  reafon.  For  example ,  I  have  entered 
under  ground,  as  it  were  at  the  point  C,  at  the  very  Grafs’ 
craff,  and  have  gone  following  the  diff  of  that  Caal  to  the 
point  B,  at  which  the  caurfe  hath  altered  ,  and  carried  me 
out  at  the  6xrf/jr  at  A,  which  are  two  contrary  points  of 
the  Compafs.  And  that  alteration  of  caurfe  was  not  oc- 
cafionedby  any  Gae^  or  traubk^  which  fonietimes  have 
that  effeiff,  the  ground  being  very  clean,  and  good  Me¬ 
tals,  keeping  their  caurfe  moft  regularly,  .  ■ 

Thereare  other  inftances  for  confirming  my  experience,, 
infields,  which  are  fo  large ,  that  ’tis  iropoflfvbleto.work 

Liz  the 
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^heCoal  fofar  to  thcDip},^  it  falling  deep,  and  fo  wants  £e- 
yeliot  conveying  water  from  it,or  wants  Air,for  followinf 
itto  fuch  a  deepnefs,  as  to  overtake  \t%  center  ^  whereu  * 
takes  a  contrary  cturfe,  and  yet  the  contrary  cro//>  hath 
been  wrought  in  feveral  places,  which  is  evident  to  be  a 
part  of  the  fame  body,  with  the  other,  both  by  the  nature 
ofthe  Cw/it  felf ,  hy  the  Meuls  lying  above  it ,  and  the 
Cflii// below  it,  all  which  keeping  the  fame  ,  except 
when  they  encounter  troubles ,  which  are  incident  to  fome 
parcels  ofground,  moreihan  to  others.  Thegreateft  field 
I  know  wherein  this  is  confpicuous  ,  is  in  CMid-lothian' 
where  is  to  be  found,  the  cropping  of  3  Coal  of  a  confide- 
rable  thicknefs,  which  is  termed  their  great- feam,or  Mairi-^ 
coal^  and  the  other  Coals  lying  below  it,  which  may  be 
traced  in  the  order  following.  At  Prejlon- Grange  thefe 
Coals  axe  found  dipping  to  the  N  W,  and  ri/ing  to  the- 
SE,  which  have  been  wrought  up  to  WaUifoord:  Axovei 
ithat  along  by  the  foot  of  Faufide  Hill,  the  dipp  lying  in  the 
-Lands  oi  Inneresk^  which  marches  therewith  on  the  Norths 
From  thence  it  runs  through  the  ground  of  Carherry,  eve-J 
ry  one  of  thefe  grounds  from  Preflon-Grange,  Giving 
■well  to  another,  .From  thencej  througha  partof  the  Lands- 
oiSmeaton^  and  next  through  a  piece  of  ground  belonging 
to'che  Family  of  Buccleugh'i  called  Condon  :■  and  through 
■Wefl-houfes,  which  belongs  to  the  Earl  of  Lothian,  and  at 
■'Cockpen^  and  Stobhill,  from  thence  runs  through  to  Carings 
ton- Mill ‘  zW  which  iS'Zclurfe^  which  in. S/reeh  lyes  near 
to  S  W,  and1N  W,  and  Will  be  in-length  about  eight 
miles,  fFrom  thence,  the  coar/e  of  the  Coal  tarns,  and  is' 
found  in  the  Barony  of  Crfrwfte/j!,  JVhite-hiU  Ramfay,  Gil- 
memn,  and  from  thebce taking  its  1>ipp,  quite  contrary 
«o  what  it  Iia'd  beforcj  'the  oth^  Dipping  H  atnd  N  W, 

'  ’■  jor 
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■or  N  E,  according  to  the  turn  of  tht  Streek^  it  Viffs  there 
S  S  E,  &c,  and  from  Gilmerton,  it  is  found  at  Burnt ftonCt 
a  piece  of  ground  belonging  to  the  Earl  of  Lauderdale :  and 
from  thence  at  the  Magdalen  Pans,  where  the  turn  of  the 
cropp  being  within  the  Sea,  is  not  feea,  till  it  be  found  at 
Erefim-Grange,  where  we  began  to  remark  ixscourfe.  The 
parcel  of  ground,  under  which  this  great  body  of  C04/  lyes, 
is  of  a  confiderable  extent,  it  being  eight  miles  in  length, 
and  five  or  fix  in  breadth  5  in  regard  whereof  many  other 
Coals  are  found  lying  above  the  greatCo4/,£he  cre/>/'r  where* 
of  doth  not  come  near  the  Cropp  ofiti  by  a  confiderable 

^iftance,  _  • 

Though  this  inftance  alone,  may  fufficiently  convince, 
yet  I  fhall  not  be  unwilling  to  give  another.  The  parcel 
of  ground,  in  which  this  Coal  is  found,  ,  is  hot  of  fo  great  an 
extent,  as  the  other,  and  therefore  its  wr/ir  may  bethe 
more  eafily  traced.  Tor  the  g  reateft,  part,  it'belongs  to  the 
Earl  of  Winton,  and  lyes  within  the  L'ordPitp  of  Tranent, 
whofe  contrary  Cropps,  are  moft  confpicuous,  T  his  great 
C44/, which  is  10,  or  1 2  foot  thick  (beginning  at  the  head  of 
theTounof  Eranent )  vehereit  hath  been  wrought,  runs 
S  W  towards  the  march  of.  tire  Lands  of  Elphingfton  ,  be¬ 
longing' to  the  Lord  Begifler  ,  and  continues  in  i:hat  fame 
courfe,  till  it  come  near  to  the  houfe ,  and  f  onthe  mOft  part 
dippingto  theS  E.  And  near  the  iw/ir, the  Cr4/>/>  is  turn¬ 
ed  downward  towards  the  march  between  Elphtngfion  and 
Ormiflon ,  wherethe  ^///’^ is  conttary  to  the  former.  And 
from  Elphingflon-tnains,  it  takes  its  courfe  almoft  round, 
through  the  Lands  of  and  returnsto  theTounof 

Tranent  where  it  began  ,  which  body  of  Coal  will  be  in 
length  two  miles,  and  in  fpnae.plaqe^^^^jpuch  in))readfh. 

iNoWji  leave  it  fo  the:.jud|empht 

*  '  illCtt 
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not  more  reafon  to  perfwade,  that  this  fhould  be  the  natu¬ 
ral  ofth^fe  LMmerds^  where  fuch  pregnable  inftan- 
ces,  to  evince  it,  are  found  ^  then  to  conclude  the  contrary 
from  thefe  cWj  #  the  courfe  whereof  cannot  be  followed 
becaufeof  the  invincible  impediments,  Iraentioned  before! 
However,  I  leave  every  one  to  be  deter  mined^  by  his  own 
opiniofij  and  (hall  be  fatisfied  to  injoymy  own,  till  thefe  of 
more  experience  convince  me  of  the  contrary. 

There  are  fome  other  things  farder  to  be  remarked  a- 
bout  the  and  Rife  of  Coals y  which  (  poflibly  )  every 

one  hath  not  feen,  they  being  fo  very  rare ,  and  therefore 
are  not  fit  here  to  be  palTed  without  being  conlidered.  One^ 
is,  of  a  Coal\  which  having  that  contrary  z>//f  and  Rife^ 
(whereofi  have  been  fpeaking)  in  one  of  the^rrf?;/>/,  hath 
not  come  out  to  the  Crafsy  and  terminaP  5  bur  after  it  hath 
rifen  z  confiderable  way  in  its  contrary  courfe^  in  (lead  of 
Cropping  out,  hath  tahen  a  !>//>/>  towards  the  fame  point, 
towhichitdippedhxik^  and  fo  having  to  the  Center 
of  its'eourfe^  it  hath  rifen  again,  and  cropped  to  the  contrary 
point, *as  is  to  be  feen  in  this  eight  Figure. 
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C  it  cakes  Its  r//^^  ttnd  €ourfetoz  contrary  Qropf^  towards 
the  point  where  tho^adCrcpp  ought  to  be  fbued.  But 
in -Read  of  going  that  length  ^  k  takes  another  courfe  from 
the  point  E^dipphg  S  E  towards  D,fiom  which  it  tikes  its 
H{e^  and  continues  it  to  thepomt  A  ,  where  it  terminats^ 
and  where  the  Cropp  is  found*  I  grant,  that  it  meets 
with  a  trouble ,  or  Gae^  at  the  point  E,  which  fcems  to  be 
the  caufe ,  why  its  natmzl  caurfe  is  changed.  But  its  very 
extraordinary  to  fee  fuch  an  efife^i.  But  of  this  afterwards^ 
in  its  own  place.  , 

There  is  yet  another  thing  tohe  remarked,  in  ihcdiyps^ 
aniriftngs  of  Coals  y  which  is  this.  “  In  the  moft  part  of 
that  have  their  courfe  from  dipp  to  croppy  without  the  ' 
‘intervention  of  a  dyke  or  gae ,  the  declination  is  ftraight 
down,  from  the  horizontal  line  drawn  from  the  point  of  the 
croppy  to  the  fardeil  point  of  thedipp.  That  is  ,  the  Coal 
'declining  from  that  point  in  a  tight  line  ,  makes  with  the 
‘horizontal  line  5  a  right  lined  angle  \  angulus  retdilineus^ 
though  in  fomet he  angle  Is  morc  acute  ^  and  in  others  lefs, 
as  is  to  be  feen  in  the  fiiift ,  and  lecond  figures ,  where  A  B 
Being  the  horizontal  Line,  and  'Bxhc cropp ^  B  C  is  th^ 
body  of  the  Cod  declining,  which  meeting  with  A  B  in  the 
point  B,  conftitutes  a  right  lined angle^ani^htrc  ABC  in 
thefecond  figurCjis  a  greater  angle^thcn  h'R  C  in  thefirjft. 
"Yet  I  have  feen  a  Cody  the  body  whereof  from  the  dipp^  or 
Tardeft  point  of  declination,  had  its  rife  towards  the 
"very  infenfibly,  it  being  Flatty  and  then  began  to  be  more 
fenfible,  till  at  laft  coming  near  to  the  furface  of  the  Earth, 
it  takes  in  a  fudden  fuch  a  that  from  declining  one  foot 
-of  12  or  14,  itdeclinesnowonefoot  of  three,  as  may  be 
.made  evident  from  this  following  Figure. 


y^igurt 


i 


^<fceiiatip  i)bfett)at<on0« 


tiguH9, 


Where  A  B  is  the  Line  drawn  from  the  extream  points 
of, the  Cropp,  right  horizontal.  The  body  of  the  Cod 
riji'ng  infenffbly,  is  D  C.  But  affoon  as  it  comes  to  C,  it 
rifeth  with  a  great  afcent  till  it  Cropp  out  at  A.  Here  you 
fee,  that  in  ftead  of  one  fide  of  a  7" rimgle,  which  the  course 
of  qther  Coals  in  their  rifing^or  in  their  declination  makesj 
tffis  Cod  mrifmg  makes  twp'fides,namely  D  C,  and  C  A, 
the  Figure  DBG  A  being  quadrilateraf.  The  Coal  of 
'this  course  was  really  wroughr,and  is  yet  vifible  in  its  wajle^ 
where  there  is. found  no  Gae  or  Dyh  to  make  thisalte- 
ration;  . 

Thefe  are  the  chief  things  that  I  have  thought  worthy 
of  Obfervation  in  the  Dipps ,  and  Rifings  of  Coals^  and 
therefore  I  come  now  to  touch  a  little  the  other  part  of 
their  cottrfe,.  which  is  commonly  termed  the  Streek  of  a 
Cod.  To  make  intelligWe  to  thofe,  who  are  not  expe¬ 
rimentally.  acquainted  with  Coal^  this  term,  or  what  the 
Streekis.,  we  muft  lay  this  foundation,  that  the  Coalisi. 
Fhy  ficalBoky^  and  fo  hath  .its  three  principal  dimenfions, 
which  do  conftitute  it  fo,  wx.  Longitude.,  Latitude.,  and 
Profundity.  Its  Latitude^ls  that  part  contained  between  its 
extream  lines,  which  is  meafurable  by  its  furface,  to  which 
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kiSppin^^^rifmg,  though  alwayes  incident  yet  is  but  '  | 

accidental  Its  Profmditj  is  to  be  meafnred  by  the  diftance,  | 

between  the  two  lurfaces,  immediatly  next  to  it,  above  and 
below:  which  are  termed  in  CoaUerj  its  Roof  and  Fave^ 
mcnt  becaufe  of  the  reftmblance  they  have  to  the  Roef^  || 

znd  Pavement  oizhaak.  T  he  is  nothing  die  J 

but  what  is  termed  by  the  Coal-hemrt^  the  Stfeek,  For  | 

if  you  ima^^ine  a  Line  drawn  along-  the  extream  points  of  | 

the  Ri\c,  or  Cro^f  of  the  Cod^  that  is  properly  tht  Stretk  I 

of  the  Cod,  .  t  j  f 

There  are  but  few  things  to  be  remarked,  as  to  this  I 

part  of  Cod:  only  firft  to  find  how  it  lyes,  to  what  points  .  | 

of  the  Compafs  it  moves.  For  knowing  whereof,  there  i 

is  this  general  Rule,  that,  having  found  your  ana  | 

Rife  to  what  ever  Points  thatCo«ryif  is  directed,  the  j| 

Streek  is  to  the  quite  contrary.  For  fuppofing  a  Cod  Dipp  ** 

S  E  the  two  points,  that  refped  the  Dipp  and  Rife,  muft 
be  S  E,  and  N  W,  being  the  points  oppofite  one  to  ano¬ 
ther.  Then  it  muft  needs  follow,  that  the  Streek  mult 
run  S  V^,  and  FI  F,  which  two  courfes  divides  the  Com^- 
pafs,  at  right  Angles,  And  therefore,  where  a  Coal  is  . 

found  to  have  contrary  Dipp,  and  RiftngSy  they  declin. 
ing  fometimes  to  all  the  Points  of  the  Compafs  -  fwhereW 
there  hath  been  given  mo  notable  inftances  before)  it  muft 
needs  follow,  that  there  be  alfo  contrary  Streeks,  lb 
the  Streek  of  a  Body  oiCod  is  fometitnes  found  to  deferibe 
a  round  figure,  though  not  perfedtly  eircular,and  fomtimes 
a  multang-dar  figure.  For.  it  cannot  be  fuppofed  that  the 
makes  alwayes  a  right  Line, between  the  two  points, 
from  which  it  is  reckoned.  For  example ,  between  the 
Laird  of  Preftotfgrange  his  houfe  at  Preflon-pans  ,  and  the 

Stob-hillAh^it  are  the  Streeks  of  feveral  Cm/x, lying  one  a- 

Mm  bove 


aaother.whiish  will  be  bf  length,  about, feven  or  ei<»k 

«iiles, lying acar.HponSW  andNE;  yet Hhe Cr/»w°af 

'the  laid'CA*//  ( their  dipf  ,  indnfe,  being  N  W*  and  S  Ej 
arefometimesiarderadvanceditoivards  the  S  E,  ifometimts 
farderback  towards  the  N  W,  by  the  di€ei«Dee.Qf  amil^ 
and  this  rgeneraliy^cafioned  by  the  encounter  oia  D»ke 
whercdf:  hereafter,  .  :  ^ 


■ . .  3" he  lame  qneftioh ,  that  occarrey imthe  diMinv 

towards  a  Hdl,  or  above  ground,  comes  to  ;be  it^ 
quired  into  here  j  viz.K  zCoal  encountering  an  alcent, 
^or  •5^41;  above  tground  in  its  Smek;,  rifes  aMo  wijih  the 
.  ground,  land  keeps  itsafc^nt.f  J  anfer,  J,l^ve  foand  « 
«foin  all-che  Ca^/r  lhave  ever  feaiof  diat  haoure,  GOD  in 
his  providence,  having  fo  ordered  rt ,  thar  thereby  it  may 
bethe  more  ufeful,in  regard  more  thereof  rnay  be  wrought 
by  one  Ztvel  ox  Afjuadx^^  by  whkb  the  Water  is  convey^ 
edjawa^t,^-  asafter\^rdSiwiIlbex>bierv.e.din  ^^(eakiflgto  £e^ 
vek.  For  iCbnficmation  whereQf,  i  Jballbrii^  inRaaices 
both  of  Co«/r,';t>hftt  declines  towards  the  H iU,  and  of  ocheis 
that  declines  with rhe  (ioie, difp,  the  Hill  hath  it  feli;  Ja 
ihe  Coals  of  Bmhard,  Grange,  ICi/iglaJfy^  .&f\d  Kinneil, 
which  keepall  one, general  cmrfe,  theafccatabovegtattad 
is  from  the  Sea,  (which  lyesiNai  th;)  itowaakthe  SoMih, 
or  thereabout  5  tjko  Codr  dippj  loa:  declines  'towards  the 
Jd  'W,  -and  fo  wnfequently  ri/rrio  the  S'E.  The  Strtek 
•fifithefe  Coal^ijis  from  .the  N^E  to.S  W  jwhich'Hops  alongs 
the'Hill,  and.comesTop  ito  che  top  th^of  to  the  Weft^ 
ward bf  the.Houfe  M.;&enhar.d.  Now,  in ifinking  in  that 
ground,  if  an- «jual  proportion  be  kept,  in  all  the  vSMfr 

from  the  Cr!(»/»/>,  and  a  juft  allowance  given forthe  different 
Mifing  above  ground,rthe  .Swif  will  be  near  of  an  equal 
decpnefe  along  all  tloo.  Sttdei,  'So  that  a  upon  the 

fame 
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fme  Cfiaineir  td  the  Sea,,  which  isithe.M  E  pbintbf  tfie 
Street,  at  equal  diftance  from  the  Cf<>/f/!,rwillbe  as  deefe'Ss 
a  upon  the  top  of  the  Hill,  being  the  SWy  point  of 
tbcstreeiat  the  fame  diftance  from  the  allowing 

alwayes  the  different ;-/ye  above  ground,  and  excepting 
feme  particular  trmbles  tailing  in  upon  the  Metals^of  d^ 
Stink,  and  no  t  of  another,  and  fo.makihg  theni 
which  will  occafion  a  difference  of  the  deepnefs.  The  fame 
is  alfo  found  in  the  Cods  of  Dy  farf,  and  Weems,  As  alfo 
in  that  great  body  of  Coal  before  mentioned  ,  between 
B-rtjim~grange  and  StohhtU,  the‘declination.wheret)£"is' to 
the  NE:,  vyiuch  is^  alfo  the  of  the’ defeent  aboye 
ground'  '  '  I 

.  Another  iaftance:  is  from  the  Coals  within  theXordftiip 
of  Tranent ,  the  diff  whereof  is  of  another  tourfo^  being 
contrary  to  the  deftenc  of  the  MiU,  ‘vJz.  tb6  Coafie&ppit^ 
to  the.  SE,  and  confequently  the  Strrejfe  rtinnlhg  S 
and  N  E,  where  the  fame  is  to  beobferveddhatwas  ften 
in  the  other,  anent  the  equality  of  the  deepnefs  of  Sinks 
along  the  Streek,  with  the  fame  allowances,  and  exceptions 
before  mentioned.  i.  • 


•  Some  have  been  of  opinion  that  ■  Streoh  dt  Coats  l^f  ge¬ 
nerally  South  and  North,  or  to  fomeofthe-pOints  nrar  to 
thefe  two  Cardinal  ones,  betweenSouth.and  'SW,  and 
Niorth  and  N  E,  asSouth  and  by  Weft,'  and^  NOrth  and 
by  Eaft,  &c.  To  which  generis  I  eannocidgreej  'ift're>^ 
gatd.  of  whac  I  haye^  before  made  evidently 
thait  (o\x\s  cud's  havcthein  croffings  't(3mix6&  all  the  pbinK 
©f  the  Compafs,  and  t]dg  smekst  being-  regulated  by  the 
Crtfy^^r  ,they  rmift  neceffarilybe  judged  to  have  thsit-eourfes 
proporcLonedrco  theirs ;  fo  that  'itacCoaldipftto  the  true 
North,  and‘.»i/e  to  the  Son^  the  ^rrechmufi  be  Eaft>  and'- 
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Weft.  ■  However,  I  acknowledge  two  things,  for  con- 
rfiraiing  that  opinion.  ,  ' 

Firft,  that  of  all  thtCoals  I  ever  have  feen,  wherethefe 
XOTktnxy  dip fs  znd  rifings ,  could  not  be  traced,  and  made 
vifible,the5r«/t  hath  inclined  to  thofe  points  of  South  and 
^orth.  But  I  tnuft  alfo  confefs ,  that  they  are  but  few  ! 
have  feen,  in  refped  of  what  I  have  not  feen,  and  fo  if  any 
jothers  experience,  who  have  feen  more,  contradiift  mine,  I 
iball  willingly  yeeld,  and  not  be  tenacious. 

Next,  inthefe  Coals^  which  !  inftanced,that  have  their 
Cro/f  to  all  the  Points, and  confequently  their  Streeks,zni. 
in  others  of  the  fame  nature, which  1  have  feen,  and  not  in- 
Iftanced,!  found  that  part  of  the  Streek,  which  lyes  towards 
.thefe  Cardinal  points,  tolae  the-greateft,  being  double,  or 
■triple  to  the  other  in  length.  So  that  when  the 
S#f«v&,.that  lyes-either  alongthe  one  Crepp,  or  the  other, 
towards  the  S  W,  and  N  E,  will  be  feven  miles  in  length, 
that  lying  S’E',  and  N  W,  will  be  but  four,  and  fometimes 
lefs.  And  this  is  all  ehcaccount  J  can  give ,  ,of  that  part  of 
0<*/,  called  the 


Thefecond  thing  l  promifed  to  fpeak  of,  was  offome 
things,  which  are  but  accidental  to  Coals,  and  yet  fo  or¬ 
dinary,  that  hardly  are  any  found  without  them  inlefler, 
or  greater  degree,  fiich  are  t?4e’r,  zadi  Dykes,  which  alters 
their  natural  tr#«r/e,  and  they  being  the  occafion  of  fo  much 
TroMe,  in  the  working  of  G»4/,  and  following  its  ewr/e, 
the  Cqal-hemrs  call  them  ordinarily  by  that  azvasTrmble, 
’IShxti'rouble  or  Gaf  thenjis  a  Body  of  falling  in  upon 
the  courfe  oftheCw/^  Qt  Free-flone,  obftruifting,  or  al¬ 
tering  their  kindly  and  natural  courfe,  keeping  no  regular 
eonr^e  it-felf,  and  being  of  nature  alwayes  different  from  the 
^etal^  -whofe  eottrfe  it  intetrupts,  Aad  thefe  s  dif- 
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fer  alfo  among  themfelves,  in  their  nature,  and  in  their 
■(turje  they  keep:  or  more  properly  in  the  way  wherein 
they  encounter  oth.tx  Met«Us  ^  and  in  their  effe»as.  In 
their  nature,  for  fome  of  them  confifts  of  an  impregnable 
Whin- Rock ^  or  Flintj-Stone^  thorow  which  it  is  almoft 
impoflilile  to  work :  and  if  there  be  a  neceflity  to  cut  them 
■thorow,  it  is  done  at  airaft  expence,  and  takes  a  long  time, 
and  muft  be  cut  open  to  thefuriaceof  the  earth,  it  being 
impoffible  to  Mine  it  under  ground.  Some  of  them  are 
again  of  Stene^  like  a  Free-ftone^  but  feems-rather  an  abor¬ 
tive  of  nature,  they  having  no  rule  in  their  courfe,hy  which 
a  man  can  follow  them,  nor  can  their  ftone  be  ufeful. 

In  their  encountering  of  Coals,  or  Free-(lone,  fome- 
times  they  encounter  them  in  the  Dip,  and  fometimes  in 
the  Streek,  and  fometimes  between  the  two.  Thefethat 
are  met  with  in  following  the  Diff  of  the  Coal ,  ly  along 
the  Streek  thereof.  For  example,  if  the  Coal  Dipf  S  E, 
the  lies  N  E,  and  SW.  Thefe  that  are  encountered 
in  the  lyes  to  theP//>pand  Rife :  fo  the  Coal  Streek- 
ing  N  E,  and  S  W,  the  G^;  is  found  to  ly  S  E,  and  N  W. 
Others  of  them,  lyes  between  and  D/pp,  that  is  to 
fome  point  between  the  two :  as  the  Streek  being  S  W, 
and  N  E,  and  the  and  Rife  SE,  andN  W,  there 
may  be  a  Gae  found  lying  W  S  W,  and  E  N  E.  NoWj 
when  I  fpeak  of  a  Gae's  lying  to  fuch  Points  of  the  Com- 
pafs,  this  doth  not  contraditfl  what  v/as  faid  before^  that 
!  they  had  no  regular  courfe  themftlves.  'My  meaning  be¬ 
ing,  that  though  they  have  a  certain  length,  lying  between 
two  points,  and  a  tnicknefs  between'two  Metalls ,  yet  by 
■the  Metal oi  theGae  k  felf,  it  is  impoffible  to  know  its 
<ourfe^  as  it  is  in  other  Metalls  of  Cm/ or  Free-fione, ythofs 
jseu^es  arc  difcernable  at  the  Jirfl  view, 


17^  ^0ifcclianp  €)bfcct!ations. 

,Thek  efFe;^  ,a^e  different,  as-  their  nature  and  eoMr(e 
ard'differeiit  V'dply-  they  agreeiin  thefe  two  generals.  Firft, 

’  that  all  of  thera  xenders  that  pare  of  the.Co44  that  eonies 
nearcll  to  them^unprofitableand  ufelefs, though  fomelefs, 
and  fome  more,  they  being  unfit  for  burning.'  And  it  is 

remached,  that  thefe  that  confifts  of  ren¬ 

ders  the  CmI  next  ,fo  it,  as  ifh  ryere  already  bocnt,  beir^ 
fo  dried,  that  it  moulders  in  handling  it.  In  others,  the 
O4/ is  not  altogether  fo  ill,  and  yet  its  nature  is  altered, 
from  what  it  is  at  a  diftance  from  the  Cae.  The  next  ge¬ 
neral  is,  that  all  of  them  alters  the  natural  oi-the 
Coal  in  lefs  or  more,  fome  of  them  naaking  it  Difp  much 
more  then  its  ordiaaty  courfe,  which  they  call  Dorpt!-<gaes : 
Some  again  making  their  n/t  much  more  than  their  cour  fe, 
■which  they  call  Uf-gaa,  Others  making  an  alteration  as 
to  the  Streek,  cauung  it  go  out  beyond  its  ordinary  bounds, 
as  we  obferved  before  in  that  great  of  04/ between 
Treftojj’Grange  and  Stohhill, 

Now  it  is  to  be  confidered,  that  when  in  working  of  a 
whether  to  the  VippyOX  R’fe,  or  Streek,  one  of  thefe 
Caes  is  encountered  with,  the  Coal  is  quite  cut  offj  andas 
it  ntrt  termimt  i  fo  that  you  fee  nothing  where  tk^Coal 
fhouldbe,  but  either  a  ox  Ckj,  or  rotten  Tff/,  or 
_  fome  filch  thing.  And  the  pradique  qf  CoAllerj  is  to  trace 
iheeetirfe  of  the  Co4/through  that,  tillyou  overt^^eitin 
the  other  fide.  And  before,  any  ching  fee;  ©id  tq-  that  parf, 
yqu  mufl:  notice,  t,hat  fome  ^/?fx  are®fgmisec  force- thm 
pthefs,;  and  ■thph.falinejiiee  upon  the  hfe- 

alls  greater, ‘vyhence-yonlhall' fee  a  threehild  efes^.  One 
is,  ,t^£  by  fome  great  <44X4!,  whicha  meets  with,  it 
isquhe  cut  off,  fh  thatinthe  other  fide  thereof,  there  is 
not  a  veftige  of  that  ;  or  of  .  any.wher  Metal  that  vm 

.  '  above 
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aboveito  «i-t>e!ow-ir,  to^be  (een.  And  'if  there  be  any 
other  tbmetimes  there  are,  they  arc  quite  di  ffe- 

renc  from  them  of  the  other  fide.  I  faid  by  feme ,  bccaufe 
there  iSoae  iEftance  to  the  contrary,  which  is  fomewhat 
fiflgular.  Jn  theJE-atJ  .of  i  ground  at  Cockeny,  there 
is  io^ad  3.  eeuffe  o{  (ZoaIs  iixd  free' flene^  dipping  to  the 

S  E  in  the and  npon  they«//-]^e<j-/W(*;:i^,  there  is  a 
tfdBo'c  eourfe^oi  whin-reeks  lying  Id  znd^ t  underneath 
which  thefe  L.oals  and  Stones  c&Ecits  thoxow  without  alte« 
ration  of  and  are  found  within  the  with 

the  Cdyw  Dipp  and  £ife  upon  the  North  fide,  they  had 
upon  the  South  fide  of  the  faid  Rocks :  .and  yet  the  Coal  is 
encountered  upon  the  South  hand  by  a<74e  underground, 
through  which  it  pafleth,  not  without  a  confiderable  alte¬ 
ration. 

The  greateftofthefeCrfw,  that  I  know,,  is  that  which 
takes  its  beginning,  that  we  fee  on  Land,  at  the  Harhmr 
offheP^^y,  czW^d  dcthifms'Havenf  which  hath  been  cut 
by  Preftm-Grange^  for  Level  to  hds  Cegl^  and  goes  from  ■ 
that  to  Setm ,  which  may  bertraced  aboveground,  almoft 
the  whole  way ;  and  hathbeen  cut.  at  a  for  fetving 
the  Level  oi  that  Qed  now  wrought  at  Tranent.  From 
thence  it  paffeth  through  the  fields  of  Long-Niddry^z  place 
pertaining  to  trhe  Earl  oi  winton^  and  through  the  Cw«, 
i  which  iPertains  to  the  Earl  of  fJadingtm  .i  Xdd.  it  joynwith 
Ptmrtek'.hiUs^  a  tra^l'jOfRoeky  MoOntainSj.frpm  wheoce 
it  istraceable  to  Lhtm^ridgeSy  whererit  tfs  vi^le  in  the 
!  Water,  theWaterpl2)'/?falling'0ver  k,  and  makings 
!  Lin.,  which  they  call  Lintm-Lin-^  from  thence  to  the 
I  Mafi-fea.  And  it  is  kno^  by  Sea-, men,  that  k  keeps  a 
;  ceurfe  thorow  the  firth  from  Achifensrhaweetiy  fwhencC' 

I  m  rpi^nedsits  bsgiaftmg  upon  Land  J  jtoiwaidsthe  Weft. 

I  and 
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and  N  W,  it  being  found  to  the  Southward  of  Inch-keith, 
and  before  where  ftands  a  Beacoriy  and  fo  can  be 

traced  to  the  North  Shore.  ^ 

The  fecond  effedi  of  Gaes^  is  to  cut  oft  the  Cfal  quite, 
as  to  a  part  of  the  field,  fo  that  in  the  other  fide,  having 
pierced; the  Grf?,  you  (hall  not  find  the  Cd4/,  andpoffibly 
not  within  a  quarter  ofa  mileof  the  Gae,  which  tuts  it  oft, 
and  at  that  place  fhall  only  find  the  Croff  and  the  Body 
Vippiag’^zs it  did  beforeic  was  cut  offjand  it  you  fhall  naea- 
fure  between  that  fide  of  the  GaCy  where  you  loft  your  Coal 
( I  fuppofe  the  CW  then  being  24  fathom  from  the  Grajs) 
to  the  place  where  the  Coal  in  the  other  fide  of  the  Gae 
fhall  be  found  at  the  fame  deepnefs,  it  will  be  near  500 
paces.  For  making  this  more  intelligible,  let  us  fuppofe 
a.  Coal  Dipping  S'B.,  and  in  working  to  the  Di/'/',  there  is 
a  Gae  encountered  with  fThis  was  really  done  in  a  piece 
of  ground  I  know, and  fo  it  is  no  meer  fuppofition)at  which 
Gae  the  Coal  is  cut  off ;  for  finding  whereof  the  Gae  is  pier¬ 
ced,  and  nothing  found  in  the  other  fide,  viz%  in  the 
S  Elide  of  the  Gae,  but  at  more  than  100  paces  diftant, 
the  Crop  of  a  Coal,  which  lyes  under  the  Coal,  that  was 
loft,  was  found,  after  which  it  was  eafie  to  find  the  other: 
Now,  that  it  was  the  fame  Coal,  that  was  loft,  upon  the 
North  fide  of  the  Gae,  is  not  only  evident,  by  the  kind  of 
Coal,  and  all  the  Metals  above,  and  below  keeping  the 
fame  courfe,  but  by  this,  that  the  Gae  wearing  out  towards 
the  Weft,  !the  two  parts  of  the  Coal  that  was  feparated  by 
it,  joynes  themfelves  again,  and  continues  in  one  body, 
as  they  were  Before  feparation, 

.  Thelaftcffediofthe  Gddis,  thatit.doth  not  quite  cut 
off  the  Coal  from  theother  fide  of  it,  but  makes  an  altera¬ 
tion  lathe  cither  imth®  'Piff  iM  hy  the  Rife,  or 

-  -  Streeky 
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Smeky  as  was  before  noted :  fo  that  in  meeting  with  one 
of  thefe  Gaes,  having  confidered  its  nature,  and  pierced  it, 
the  Coal  will  be  found  in  the  other  fide,immediatly  touch¬ 
ing  the  Gat,  but  with  an  alteration  of  courje.  Now,  in 
thefe  two  laft  effeds,  fince  the  Ceal  is  not  totally  cut  off, 
it  will  be  worth  the  inquiry,  to  find  the  fureft  way  of  re¬ 
covering  the  Coal  after  it  is  loft.  Therefore,  where  the 
Coal  is  not  cut  oft,  by  a  confiderable  diftance,  and  having 
pierced  the  Gae,  it  is  not  to  be  found  in  the  other  fide, 
you  are  to  confiderwell  the  nature  of  xkt Metahyou  find 
approach  to  the  Gae,md  if  they  be  fuch, whether  Stone,  or 
Coal,  as  you  know  to  ly  under  the  Coal  that  you  have  loft, 
then  you  may  be  fure.the  Coal  is  to  be  found  above  in  its 
courfe,  which  is  to  be  traced  by  the  Bifp  ot  the  Metals 
you  find.  Asfometimes  I  havefeen,  when  a  hath 
been  cut  off  by  a  Gae,  happly  there  is  another  Coal  under 
it  I  a  fathom,  after  the  Gae  hath  been  pierced,  and  the  loft 
Coal  not  coming  near  to  it  in  the  other  fide,  that  hath  been 
found  there,  by  which  it  was  certainly  concluded,  that  the 
uppermoft  Coij/ behoved  to  be  there  alfo,  though  a  little 
back,  conform  to  its  course.  But,  if  the  Metals  or  Coals, 
under  the  loft  Coal,  hath  not  been  known,  then  you  are 
to  take  notice  of  the  and  Rtjeoi  thefe  Metals ,  you 

find  on  the  other  fide  of  the  Gae,  which  you  have  pierced, 
and  making  that  your  rule,  range  back  over  the  Metals,  wn« 
form  to  the  diredion  to  be  given  afterwards,  and  you  ihall 
find  the  Crofp  of  the  Ceal  you  want,  and  after  which  you 

were  inquiring.  .  i.  i. 

Where  the  Coal  is  not  quite  cut  off  by  the  Gae, but  natfi 
its  only  altered,  you  are  to  confider,  in  learching  for 
it,  before  you  pierce  your  Gae,  that  which  the  C oal-hetv- 

fwterm  the  Fife,  or  fome  of  them  the  of  the  Grff, 

n  which 
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which  in  eflFeft  is  nothing  elfe,  bat  a  dark  veftigea(  tht 
Difp  or  Rift,  that  the  body  which  now  conftitutes  the 
eat,  ihould  have  had  naturally,  if  it  had  been  perfedled; 
which  when  it  tends  downward,  then  mufl:  the  Gat  be  put 
oyer  that  way, and  in  the  other  fide  flrall  the  be  found, 

and  I>w»,  as  they  term  it  5  that  is,  the  Dipp  which  it  had 
natnrally,  augmented.  And,  if  the<r;/«  be  f/^,  thefame 
way  maft  be  taken  for  piercing  the  Gae^  and  the  Goal  will 
be  found  W/i,  that  is,  its  jSry<?  augmented.  But  thefe  things 
.  rannot  be  made  fo  lintelligible,  as  by  feeing,  there  being 
many  things  in  the  alteration  of  the  courfe  of  Metals  very 
curious,  and  worthy  of  Gbfervation.-  as  when  ac<?4/is 
caft  down  out  of  its  natural  by  a  Gae^  and  fo  made 
fometimes  mder-Levtl,  it  rifeth  as  much  to  another  hand, 
and  the  Cropps  go  fo  much  farder  ou  t,  which  ft  ill  makes  the 
irWufeful,  theufe  whereof  would  have  been  judged  doft 
by  the  down-tafting.  Sometimes  a  Corf/  made  to  have  four 
contrary  courjes,  as  is  evident  from  the  eighth  Figure, 
where  there  being  a  Gat  at  E,  makes  it  take  fuch  another 
courfe ,  in  ftead  of  coming  out  to  the  graft.  Sometimes, 
before  the  Metals  overtake  the  Cat,  they  are  made  to  ly 
like  a  Sotvt  5  one  inftance  whereof  is  vifible  above  ground 
in  fome  Metals  lying  between  Brunttland  and  Kinghorn^  at 
a  place  called  the  where  there  is  a  fmall  Coat 

with  Frte-llone  above  it,  all  Dipping  to  the  S  E,  and  Ri- 
fiag  to  the  N  W.  Upon  the  Rife  they  meet  with  a  gae^ 
which  is  a  great  whin-rock.  In  their  courfe  to  the grafs^ 
before  they  touch  the  faid  Rock  ,  they  take  a  contrary 
courfe,  and  into  it,  and  are  there  tjuite  cut  off.  The 
manner  whereof  is  to  be  feeo  in  this  tenth  Figure  follow- 
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^  Figure  lo. 


A  D 


Where  A B  is  thei?^;)^:  EF  thcCe^:  CD  the  Free^ 
flene.  Now,  whereas  they  fhould  have  rifen  towards  A, 
they  turn  at  D,  and  diffs  into,  the  Rock^  which  any  may 
obferve  in  pafling  that  way.  Many  other  fuch  motions 
are  obfervable,  which  I  pafs,  and  leaves  them  to  the  obfer- 
vation  of  the  curious. 

The  third  thing  I  promifed  to  fpeak  of,  was  Ctf  Damfty 
and  as  they  are  termed  by  the  III  Air,  Thefe 

do  deferve  a  more  accurat  inquiry  into  their  kinds^  their 
caufes,  and  efeSfs-,  then  I  am  capable  to  make,  there  be¬ 
ing  many  things  in  them  very  confiderable,  and  worthy  of 
a  narrow  fearch  •  therefore  following  the  courfe '  I  have 
hitherto  obferved,!  fhall  (hew  my  own  Obfervations  there¬ 
of,  and  leave  the  more  curious  fearch  to  the  fpirits  fitted  for 
thatputpofe. 

This  then  makes  an  obftrudion  of  refpiration  Jin 
'Men,  or  other  living  Creatures,  in  btibtcrraneous  fpac^, 
as  Caves,  Coal-rooms,  Levels ,  Sinks,  and  filch  like 5 
which  obftruiftion  proceeds  principally  from  twocaufes, 
both  which  goes  under  the  name  otld  among  the  vul¬ 

gar.  Thd  firft  is  ^the  corruption ,  or  ptrefaftion  of  the 
Air,  whereof  there  arc  two  forts  j  one  is  in  places  where 

Nn  a  '  ^  hath 
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hath  been  fire  kindled^which  burns  the  Coal  under  ground^ 
the  fmoke  whereof,  being  full  ot  Sulphur,  and  other  Bi¬ 
tuminous  matter,  and  not  having  free  paffage  to  come  a- 
bove  ground,  filleth  all  the  rvafie  Rooms  under  ground,  and  j 
infers  the  Air  fo,  that  the  fmell  of  it,  even  at  a  diftance, 
is  intolerable,  and  amongft  it  no  living  Creature  is  able  to 
breath.  Of  this  there  are  examples  in  Djfert  in  Fife^  and 
Fatifide  in  Bafi  Lothian.  This  was  kindled  on  defign  by  a 
Fell<>w,  who  for  his  pains  was  hanged  in  the  place,  and 
hath  burnt  thefe  50  years,  and  more,  the  whereof  is 
fometimes  feen  nearthe  grafs^  with  abundance  of  fmoke, 
as  it  runs  from  one  place  to  another.  The  fecond,  where 
the  Air  is  corrupted  without  the  mixture  of  fmoke,  or  any 
other  grofs  corrupting  body,  which  is  the  moft  confide- 
rable  of  all  Damp ,  and  hath  the  ftrangefi:  effeds,  in  kil¬ 
ling  in  an  inftant,  and  fo  hath  been  alwayes  moft 

prejudicial  in  the  works,  where  it  is  found,  many  perfons 
ihaving  thereby  loft  their  lives,  without  accefs  to  cry  but 
once  Gods  mere to  fome  inftances  whereof  I  have  been 
witnefs.  1  fhall  not  offer  to  determine  about  the  caufe  of 
Damp  but  fliall  give  an  account  of  fomethings  I  have 
.'obn^iVed  about  it,  which  when  duely  pondered,  may  hap- 
ly  lay  a  foundation,  at  lead  of  a  probable  conjedure, 
whence  it  may  proceed. 

This  kind  of  Damf  then,  and  III  Air^  is  never  found  in 
(Coal^  or  other  Metals^  where  there  is  Water  to  be  found; 

1  mean ,  whence  the  Water  hath  not  been  drawn  away  by 
Lively  ox  Aqua-duS :  as  in  Coals^  where  there  is  a  ne- 
\ceflity  to  lavoihe  Water  from  place  to  place,  or  to  pump 
vit  along  xhe  afeent  or  rife  of  the  Coal^  to  the  bottom  of  the 
which  it  is  drawn  out  above  ground,  this  III 

;  is  noc  found,  Noivis  found  frequently,  if  at  all,  in 

- -  -  - -  _  -  _ 
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thefe  C(>4/j  where  the  Water  is  drawn  from  the  04/by  ‘ 
z  Level y  or  Acfu/z-du^^  under  ground, till  it  come  of  its  own 
accord  to  the  bottom  of  a  Sink^  which  is  in  place  of  a  C/- 
flern^  out  of  which  it  is  forced  alfo  above  ground,  and  dif¬ 
fers  only  from  the 'other,'  that  the  Water  runs  here  of 
its  own  accord  by  a  defeent  to  the  Sink^  which  is  termed  a 
drawing  Sirrk :  in  the  other  if  muft  be  forced  by  the  Rife  of 
the  Ctfdl,  becaufe  happly,  a  Sink  upon  the  Dipp  would  be 
of  fuch  a  deepnefs^  that  no  force  could  draw  it  up  in  a  per¬ 
pendicular.  , 

But  this  kindofT^^;^^  is  found  ordinarily  in  the{eC(?4/j 
from  which  the  Water  is  drawn  by  a  Levef  the  begin¬ 
ning  or  mouth  whereof  is  above  ground,  and  carried  along 
by  a  right  Line  under  ground,  till  it  overtake  the  04/, 
which  it  is  to  dry;  fo  that  the  Water  which  comes  from 
the04/,  runs  without  being  forced,  and  is  Ibmetimes  fo 
confiderable,  that  it  makes  Mills  go,  without  any  other 
addition,  as  is  to  be  feen  in  the.  Earl  oiWmtons  Lands  of 
Seton^  where  [owxCMills  goes  with  the  Water  that  comes 
from  under  ground,  out  of  the  CW  •,  which  kind  of  Z^- 
vek  are  only  found  where  the  Qoal  lyes  in  a  Field,  which 
hath  a  confiderable  Rife^  or  afeent  aboveground  5  there 
being  a  neceflity  tomakeufeof  the  other  two  w^ayes  fpo- 
kenof,  for  drying  the  C»dly  when  the  Field  in  which  it 
lyes  is  a  Plain. 

Further,  ofthefe  Coals^  which  aredryedby  the  Free^ 
level  (for  fo  they  term  the  Level  that  runs  unforced)/ 
there  are  fome  to  which  this  \dnAoi  Damp  is  more  incident, 
than  to  others.  T he  caufe  of  which  difference  is  found  to 
be,  the  folidkyand  clofsnefs  of  the  Metals^  whether  of 
Coal  or  %tone^  wherein  fome  exceeds  another.  There  be^ 
(ingfomc,  that  are  lull  of  or  empty  fpaces  (  I  mean 

empty 
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empty  of  any  part  of  the  fame  body  where  they  are  )  which 
will  iometimes  ferve,  to  convey  a  conliderable  quantity  of 
V^ater  in  place  of  an  or  level  j  which  J faces  are 

termed  by  the  vulgar,  Cutters,  which  fometimes  proves 
very  profitable  in  the  ground  where  they  are  found,  both 
in  regard  of  the  ufe  they  ferve  for,  in  ftead  of  Level,  and  for 
rendring  the  Metals  wherein  they  are  found,  more  eafie  to 
work,  in  making  them  yeeld  eafily  to  the  force  of  the 
wedge  and  leaver.  Other  Metals  there  are,  wherein  few 
of  thefe  Cutters  are  to  be  found,  and  if  water  be  to  be  con¬ 
veyed  through  them,  there  is  a  nectffity  of  cutting  a  pat 
fage  through  them  for  that  efied.  How,  this  Batnf 
whereof  we  fpeak  is  found  moft  frtquentjy,  and  moft  vio¬ 
lent  in  the  fiift  fort  of  viz.  in  thefe  which  are 

full  of  Cutters  or  Rifts,  which  gives  fome  ground  to  this 
conjedfureof  itscaufe,  Thefe  which  are  found  in 
Coaly  or  other  Metals,  as  Stone  or  77//,  before  the  Coal 
-  begin  tobe  dryedby  z  Level,  are  full  of  water,  which  is 
ftill  in  motion,  as  are  all  [ubterraneous  firings,  whereof 
fome  are  more  violent,  fome  more  flow,  conform  to  the 
palTage  they  have  to  the  fountains  aboveground,  where 
they  difeharge  themfelves.  Now,  for  drying  thefe  Coals, 
and  rendring  them  workable,  there  is  aneceffityto  cut  a 
paflage,  thorow  which  that  water  difeharges  it  felf  quick¬ 
ly,  it  being  large,  and  admitting  a  great  quantity  at  once, 
by  vertue  whereof  y  a  great- field  is  drained  at  once,  and 
the  not  being  able  to  furnifh  fomuch  water,  as  the 
Conduit  is  able  to  convey,  thefe  in  the  body  of  the 
Metals,  being  emptied  of  Water,  muft  needs  be  filled  with 
Air,  which  having  little  contaUixsA  commerce,  with 
the  great  body  of  Air  aboveground,  and  fo  hath  little  or 
no  molionj  corrupts  in  thefe  places,  and  thereby  becomes 

foil  enable 
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^aifonablcy  fo  that  when  any  Animul  is  ncceflStat  to  draw 
it,  and  re]fire  by  it,  it  choaks  them  on  a  fiidden,  juft  as 
ftanding  Water,  which  being  without  motion  corrupts 
and  becomes  poifonable,  though  haply  not  in  fo  great  a 
degree  as  the  Air\  the  Air^  being  a  body  much  finer  and 
purer,  than  Water ,  that  holding  good  in  it,  conupio 
tptimi pesjima.  This  is  much  confirmed  by  what  is  before 
afierted,  that  in  the  whence  the  Water  is  drawn,  and 
■  they  drained ,  but  not  by  free-couyfe^  but  by  Force,  as 
fumping^  and  drawing  by  buckets,  thefe  Damps  are  feldom 
or  never  found:  becaufe  the  palTage  of  the  Water  being 
forced,  it  does  not  fo  fuddenly  dry  the  Jtfct<</^,aS'the  other, 
whereby  there  is  alwayes  left  in  thefe  fome  Water, 
which  being  it  felf  in  motion,  keeps  the  alfo  in  mo¬ 
tion  with  it,  and  thereby  the  Air  is  kept  from  corruption, 
at  leaft  in  fuch  a  degree,  as  it  is  in  the  other.  Hence  we 
find,  that  in  thefe  kinds  of  Coals,  the  Rooms  under- ground 
are  alwayes  wet,  or  for  the  moft  part  they  are  fo ;  whereas 
in  the  other,  there  will  be  no  Water  found  to  wafh  a  mans 
hands ;  and  fometimes  the  Coal  through  want  of  Water, 
becomes  fo  dry,  that  it  cannot  be  wrought  in  great  pieces, 
as  others,  but  crulhes  in  the  very  working ,  and  when 
wrought ,  is  rendered  ufelefs ,  and  will  not  at  all  burn. 
This  puts  me  in  mind  of  a  very  pfeafant  conception  of  a 
worthy  and  learned  Perfon,  Dodtor  George  Hepburn  of 
M0nk-ridgep<N\t\i  whom  I  had  occafion  one  day  to  difcourfe 
on  this  Subjedl,  He  is  of  opinion  that  the  Water  is  the 
I  aether  oi  tht  Coal,  whereby  it  is  preferved  frefb,  and  in- 
corrupted,  and  that  when  the  Water  is  drawn  off,  and  this 
Damp  follows,  it  is  not  the  Air,  which  fucceeds  in  place 
of  the  Water,  and  is  corrupted  for  want  of  motion,  that  oc- 
cafions  it.  But  as  we  fee,  when  the  corruption  of  a  Li¬ 
quor 
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quor  within  a  VefTel,*  when  the  Mother  is  gone,  corrupts 
the  Veffel  it  felf,  and  occafionsan  ill  favour  or  tafte  in  the 
Veffel ;  fo  that  the  Coal  being  corrupted  by  the  want  of 
its  Mother^  the  Water  ^  corrupts  the  Air  in  the  fubterrane- 
ous  Spaces^  as  in  Coal-Mines,  Sinks ^  Caves ^  and  other  fuch 
like.  He  had  likewife  another  pleafant  conception  about 
the  generation  of  Coal,  judging  it  to  be  formed  gradually 
out  of  another  Metal,  as  of  by  the  help  of  Water,  of 
which  he  himfelf  may  perhaps  give  an  account.  And  though 
I  be  not  of  his  opinion  in  that  matter,  yet  I  muft  acknow¬ 
ledge,  I  was  taken  with  it,  and  fhall  be  glad  to  fee  a  more 
full  account  of  it  from  him,  than  he  had  accefs  to  do  in  the 
fliort  conference  we  had, 

T  he  efFefts  of  this  Va?np  are  firfl:,  it  hinders  the  burning 
of  all  combuftible  matter,  as  Candle^  Coaf  Pitch,  SuU 
phur,  &c.  fo  that  if  you  takeaT^r^*^  lighted,  and  let  it 
down  to  a  Sink^  where  the  ill  Air  is  prevalent  in  the  time, 
it  (hill  ftraightway  extinguifh  it.  Or  take  a  Coaf  which  is 
burning ,  and  let  it  down,  it  fhall  not  only  extinguifli  the 
Flame ^  but  fhall  make  the  Coal  in  an  inftant  dead,  and  as 
cold  as  never  heat  had  been  in  it.  But  the  moft  dangerous 
cfFeft  is,  its  killing  of  living  Creatures  ^  whereby  many 
perfons  have  been  fuddtnly  killed.  Some  in  going  down 
to  a  Sink,  where  it  hath  been  powerful,  have  fallen  out  of 
thei?<?/^,  andperiflied,  *  Others  have  been  choaked,  and 
yet  have  gotten  out  by  the  help  of  others  in  a  fudden,  and 
have  remained  a  confiderable  time  without  the  leaft  ap¬ 
pearance  of  life,  but  yet  have  at  laft  recovered.  Yet  it 
.  hath  been  obferved ,  that  fome  of  thefe  perfons  that  have 
been  fo  ftruck  with  the  Damp^  and  recovered,  have  had 
alwayes  fome  lightnefs  of  Brain  thereafter,  and  never  fo 
fettled  as  formerly.  This  I  know  to  have  happened  to  one, 
whom  I  have  feen  fo,  many  times  thereafter.  What 
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what  bath  beeo  its  effeils  on  fome  Animals,  whereof 
you  have  made  Experinietvt,  I  leave  to  the  account  you 
have  given.  One  thing  I  fhall  only  mention,  which  to  me 
feems  fomewhat  ftrange,thatnotwithft3nding.thefe  Damps 
are  (o  effedual,  and  cauftth  fo  fuddenly  the  death  of  Ani- 
mals,  yet  the  Ratts,  which  are  in  feme  of  thefe  places, 
where  the  Damps  are  mod  violent,,  are  not  reached  by- 
them.  For  fometimes ,  when  they  are  fo  powerful,  that 
nothing  that  lives  can  enter  under  ground,  without  fuddeo 
death,  yet  they  continue  there,  and  are  not  found  to  dimi- 
niflij  even  where  they  halve  no  accefs  to  cfcape,  by  com^ 
ing  above  ground.  Or  if  it  fbould  be  imagined,  they  re¬ 
moved  to  fome  other  place  of  the  §round,where  the  Damp^ 
is  not,  how  is  it,  they  are  not  as  quickly  choaked  with 
it,  as  Dogs  are,  and  other  Animals^  which  at  the  firft  en¬ 
counter  are  killed  < 

If  it  be  inquired,  how  comes  it  to  pafs,  that  in  thefe 
Fields  of  Coals^.  which  are  dryed  fully  (as  wasfaid)  and 
to  which  thefe  Damp  are  incident,  becaufe  of  corrupted 
Air  that  remains  within  the  Body  of  the  Coal ,  or  other 
CMetals,  how  comes  it  to  pafs  ( 1  fay  J  that  they  are  but 
fometimes  incident,  and  are  not  alwayes  found  ?  For  clear- 
ing  this,  it  is  certain,  that  even,  in  the  grounds,,  where 
thefe  Damps  are  moft  frequent,  for  the  reafons  above-  men¬ 
tioned,  yet  they  are  only  powerful  when  the  Wind  blows 
from  fuch  a  certain  Point,  as  fome  Chimneys,  that  do  only 
fmoke,  when  the  Wind  is  in  fuch  an  Airth.  This  is  fp  ge¬ 
nerally,  and  well  known^  thu  the  Work- men  obferve  it, 
and  when  they  find  the  Wind  in  fuch  a  Point,  whence  they 
fear  the  Damp,  they  will  not  enter  under  ground,  till  tri- 

aH)e  made  of  the  Air,  which  they  do  in  by  firft  let- 

O  0  ting. 
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ting  down  a  lighted  Candle,  or  fome  burning  cidls :  which 
if  they  do  not  burn,  then  there  is  no  accefs  to  enter. 

Secondly, the  Wind  in  which  this  lU  Ah  is  moft  noViolis 
and  hurtful,  blows  from  that  Point,  where  the  Field  of’ 
Corf/lyes,  that’s  notyet  wrought^  which  feeihsfomeWhat 
ftrange,  and  yet  when  duely  confidered,  it  will  appear  a- 
’  bundantly  confonant  to  reafon.  An  example  of  this  is  to 
,  ‘betound  mxhtCmloiTranenfzn^Elphingllon,  the Stretk 
"Whereof  goes' to  the  of  the  Hill  above  ground,  from' 
N  E  to  S  Wj  as  hath  been  formerly  obferved.  So  that 
thebeginningof  their  irt;!?/,  is  at  the  N'E  point  of  the 
Streeki,  from  which  the  Co/*/  hath  been  wrought  upalon<^ 
the  Streek  towards  the  S  W,  the  Wafles  lying  all  towards 
the  N  E.  Yet  when  the  Wind  blOWs  from  N  E,  'or  N, 
or  almoft  from  any  other  Point  of  the  Cbmpafs,  they  are 
•not  troubled  with  this  Damp.  .  But  if  it  blow  fromS  W, 
and  blow  hard,  they'  are  in  hazard  to  encounter  it.  And 
though  the  is  not  alwayes  found  when  that  Wind 
'blows  f  wheteof  there  may  be  fome  particular  caufey  yet 
it  is  neverobferved  in  another  Wind,  whetherit  blowlefs 
or  mo  e  :  the  reafon  whereof  may  probably  be,  that  the 
'Wind  blow.ng  from  other  Points ,  as  from  N,  or  NE, 
hath  more  accefs  to  enter  the  under  ground,,  and 
movethe  Air  that  is  in  them,  tow.afds  the  faceof  the  un- 
'Wrought  re?r/,  whence  Is  fuppo'fbd  to  proceed  the  corrnp* 
ted  Air,  thatlurksin  the and  thereof,  ffroni 
which  the  W’ater  is  drawn  away,)  and  occafions  the  Damp, 
‘Now  this  Air  being  moved  by  the  force  of  the  Wind, 
keepsthe  corrupt  Air  from  coming  out,  it  being  ftronger 
t!  en  the  other.  Whereas,  -upon  the  contrary,  while  the 
’Wind  blows  from  S  W,,  it  entering  the  empty  Rooms, 
•diwes  ithe  Air  ander  ground  from  the  (ace  of  the  un- 

'  ”  wiought 
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wrought  Coal,  down  towards  the  old  mfies^  which  have 
their  eourfe  from  the  beginning  of  the  Level,  By  which 

means,  tneAir,  that  is  corrupted  within  the  bowels  (to 
fpcak  fo )  of  the  Coal,  comes  out  to  the  TVajleSy  without 
refiftance,  it  being  certain,  that  Fluid  Bodies^  as  Waur^ 
and  Airy  inclines  to  move  towards  that  place,  where  they 
meet  with  the  leaft  refiftance.  Hence  is  it,  that  the  more 
dired  the  Wind  be,  in  blowing  againfl  the  face  of  the  un* 
wrought  Cody  as  is  the  Wind  from  N  E,  the  ///  Air  is 
the  more  repelled  and  driven  back,  but  the  more  oblique 
it  be,  asare  the  Winds  from  thefe  Points,  that  are  neaieft 
to  S  W,  the  K^ir  is  not  fo  good  and  free:  which  difference 
is  known  by  the  burning  of  Candles ^  they  ,  burning  with 
greater  difficulty  in  thefe  Winds,  than  in  Others,  which 
blow  from  thefe  Points  neareft  to  N,  and  HE.  Some 
are  of  opinion,  thisj//u^/>  (in  thofe  places  we  have  been 
fpeaking  of)  comes  from  the  great  TVafieSy  that  ly 'above 
the  un- wmught  Coaly  and  by  ftrong  S  W  Winds  is  driven 
thorbw  the  Cutters  thereof,  Or  the  Wind  blowing  from  I 

that  Point,  and  coming  thorow  thefe  brings  the 

corrupted  Air  alongs  with  it,  even  as,  after  a  fbowr  of 
Rain,  a  fpait  of  Water  comes,  and  carries  alongs  with  it,  i 

both  the  foul  Water  and  the cleaUjit  naects  with,,  T hough 
this  may  be  probable,  which  feems  to  be  your  own  opiniir; 
on,  yet  the  other  feems  to  be  more  probable. . 

T he  other  fort  of  Dampy  is  that  which  they  call  of 
Air  5  and  though  tl^  term  be  not  altogether- proper  (there 
being  no  fpace  without  fonje  Air)  yet  there  is  a  want  of 
Air,  which  is  fufficient  for  refplration  or  for 

the  burning  of  fire.  This  is  ordiharily  found  in  the  run^ 
ning  of  Mines  under  ground,  for  conveying  of  Water  from 
Coaly  or  other  Metds^x  v^  the  mfle  Rooms  oi  Coalsywh&a 

Oo  2  the 
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theSinks  are  very  deep,  and  to  evfte  the  charge  thereof, 
there  is  (ome  neceffity  to  work  as  farnnder  ground  for  win- 
'  ning  of  Coal^  as  is  poffible,  without  new  ^inks.  The  caufe 
Teems  to  be,  that  the  Air  under  ground,  in  fuch cafes, 
wants  communication  with  the  Air  above  ground ,  becaufe 
it  is  found,  thatby  giving  more  communication,  the  evil 
is  cured.  Whence  comes  the  neceffity  oi  holes  in 
Levelsy  which  are  fo  many  fet  down,  for  no  other 
fife,  but  lor  giving  Air  to  the  Workers,  Som.e  are  of  opi- 
tiion,  that  this  defcd  might  be  fupplied  bythe  blowing  of 
Bellows,  from  above  ground,  through  a  Stroop  of  Lea¬ 
ther,  or  of  fome  other  thing,  which  muft  run  along  to  the 
end  ofthe  X^^'^/,for  keeping  the  Air  there  in  motion.  But 
rhave  not  yet  heard,  that  it  hath  been  made  prafticable. 

•The  effe^asof  are  not  fo  dangerous ,  as  thefe 

^ofthe  other.  '^'*Tistrue,  it  will  kill  Animals,  and  extin- 
guifli  burning  and  Candles^  but  not  fo  fuddenly  as  the 
former 5  and  fo  people  are  not  fo  readily  furprized  by  it. 
The  other  Teems  toTcill  byTomepoifonous  quality ;  in  this 
Animals  dies  for  want  of  fufficient  Air  for  refpiration. 
Therefore  in  advancing  in  a  Coal  Room^ov  where  this 
is,  you  fliall  fee  the  flame  of  the  Candle  grow  lefs  and  lefs 
by  degrees,  till  at  laft  it  be  totally  extinguiflied,  and  the 
Iperfomeritering,  (hall  find  the  difficulty  of  breathing  grow 
greater ,  as  he  advanceth  forward  ,  till  at  laft  he  cannot 
breath  at  all.  Hence  it  is,  thatfewor  none  are  killed  by 
this  kind  of  and  all  its  prejudice  is,'  that  it  renders 

^the  work  more  chargeable,  when  there  is  a  neceffity  to 
remove  it. 

■  For  that,  which  they  call  Wild-fire,  it  being  a  thing  not 
Incident,  but  to  very  few  O/t/j,  is  lefs  known,  than  any 
^©Lthc  reft  of  the  accidents  that  follows  The  a|c- 

^  '  -  --  count 
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tount  I  have  heard-of  it,  is,  that  in  fome  Coats ^  which 
naturally  are  full  of  o//,  andthatare  /  as  they  call  them  ) 
fatt  Costs,  there  is  a  certain  which  is  as  a-Mf/w,  and 
‘I  judge,  that'from  its  refemblance  to  Ignis  fatuus,  which 
the  Vulgar  termeth  Wild- fin,  it  hath  the  fame  name.  It 
feems  to  be  compofed  of  (omcfatt  oily  vapour,  that  gbeth 
out  of  the  Coal,  the  Pons  thereof  being  once  opened,which 
is  kindled  after  the  fame  manner,as  thofe  fires  above  ground 
are,  which  are- moft  ordinarily  tound  in  fatt,  and  marrifh 
ground.Of  this  fire  it  isreported,that  in  the  day  time,while 
the  Work  men,^rt  wotkingin  the  Coal-roomes,ltCQmts  to  no 
height,  though  it  be  fometimes  feen  in  little  holes  of  the 
Alining  like  kindled  fulphure, but  without  force: 
but  when  the  Work-men  are  once  removed,  and  have  flayed 
out  all  night,  itgatherstofuch  aftrength,  that  at  its  nrft 
*  encountering  with  fire,  which  the  QoaUhtvoers  are  necefli- 
tare  to  have  ,  by  taking  in  of  light,  it  breaks  out  with 
fuch  a  violence,  that  it  kills  any  perfon,  it  finds  in  its  way. 
Thereafon,  why  it  is  without  this  force,  while  the  WVif- 
men  are  in  the  place,  feems  to  be  this,  that  they  working 
with  fuch  violence,  and  motion  as  they  do,  do,certainly 
■move  the  Air  confiderably,  it  being  contained  in  fo  narrov/ 
a  place,  as  a  QoM-roem.  And  this  Air  being  violented by 
motion,  moves  that  oily  vapour,  whereof  the  fire  is  formed, 
fo  that  it  gets  not  liberty  to  unit  it  felf,  being  dilfipate'd 
by  the  motion  of  the  Air.  Butfofoon,  as  the  Air  is  ftil), 
and  quiet,  zker  the  Work-men  are  gone  home,  it  units  it 
felf,  and  gathers  force,  and  therefore,  fo  foon,  as  it  meets 
with  fire,  which  is- more  forcible,  than  the 'flame  that  is 
-kindled  in  it,  it  rarifiethj  the  fulphurious  parts  being  kind¬ 
led,  and  forceth  it  felf  out,  as  powder  out  olaCun.  For 
'dthath  been  obferved,  that  if  any  perfon  flay  in  the  Coal- 
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fink  vyliite  it  breaks  within  the  Coal-romt  they  are  in  dan¬ 
ger  of  being  killed.  The  ordinary  way  by  which  the  hurt 
pf  it  is  prevented,  is  by  a  perfon  that  enters,  before  the 
Work-men,  who  beipg  covered  with  wet  fack-doath,  when 
he  comes  near  the  Coal-wall^  where  the  Fire  is  feared,  he 
creepeth  on  his  belly,  withalongi^oZ/belorehim,  with  a 
lighted  candle  on  the  end  thereof,  with  whofe  flame  the 
Wild-fire  meeting,  breaketh  with  violence,  and  running 
alongs  them/,  goeth  out  with  anoife,  at  the  mouth  of 
the  Sink,  the  perfon  that  gave  fire,  having  efcaped,  by 
creeping  on  the  ground,  and  keeping  his  faceclofe  to  it, 
tillitbeover-paffed,  which  is  in  a  moment,  ,  ■ 

The  place,  where  this  was  moft  known,  wasin  a  Ctf4/ 
be-weft  iii  a  piece  of  Land  called  which  for 

want  of  Level,  and  the  violence  of  that  Fire,  the  Owners 
were  forced  to  abandon. 

I  come  now  to  the  laft  part,  which  I  promifed  to  fpeak 
of,  namely  of  the  beft  waj^  lor  trying  of  grounds,  to  find 
Coal,  where  never  any  hath  hitherto  been  difcovered,  and 
of  carrying  on  of  for  draining  the  Water  of  Coals 

and  making  it  workable.  As  to  the  fiift  part,  there,  are 
but  three  wayes.  Tirfl:  by  finking,  which  is  "moft  charge¬ 
able,  in  regard,  that  in  fuch  grounds,  where  the  Metals 
are  all  intire.  Water  abounds,  and  this  doth  not  only  bring 
the  Mafier  under  a  necelfity  of  great  expence  for  drawing 
the  Water,  but  alfo  rendereth  it  impoftible  to  get  finked 
to  any  deepnels,  which  may  fufiice,  forgiving  an  account 
of  all  the  Metals  to  b?  found,  within  the  fijeld,  that  may 
berendred  workable.  There  was  a  fecond  yay  invented 
to  fupply  this  defejift,  which  is  by  hearing,  with  an  inftru- 
ment  made  of  feveral  Rods  of  Irpn,  which  boareth  thorow 
the  Metals,  and  tryes  them .  T his  way  in  my  opinion,  is 
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vl'orfc  then  the  former.  For  firft,  if  the  Ceal  ly  deep,  in 
the  place  where  you  try  by  boaring,  it  becomes  almoftas 
tedious>  and  expenfive,  Jinking,  the  drawing  of  the 
nodes,  confuming  fo  much  time,  in  regard  it  muft  be  fre- 
quently  done.  Next,  in  boaring,  fuppofe  the  nature  of 
.  tht  Metals,  be  found,  yet  thereby  their  eotirfe.  can  never 
be  known,  till  thty  hs  finhed,  v/hich  is  one  of  the  things 
moftconfiderableinthefearchof  3.  Coal,  becaufe  thereby 
is  known,  whether  it  be  workable,  with  advantage  or  not, 
and  whether  it  be  poflible  to  draw  Water  from  it  by  a  Lc’vel 
or  otherwife.  Laftly,  this  way  leaves  the  Ma[ler  at  aii^ 
uncertainty  ( notwithftanding  the  O4/ had  been  found  J 
of  its  goodnefs,  as  to  its  nature,  and  as  to  its  thicknefs.  As 
to  its  goodnefs,  beCaufe  all  that  is  found  of  the  Coal,  by 
■this  boaring  injlrument,  is  fomeimall  drofs,  which  remains 
after  the  wafhing  of  the  thing  that’s  brought  up  in  the 
'  wumble,  by  which  none  can  judge  of  ks  goodnefs,  or  bad' 
ntfs.  As  to  its  thieknefs,  becaufe  it  is  impoffible  to  difcern 
exadlly,  when  the  boaring-infirument  hath  paflW  the  Coal  .* 
all  the  rule  for  trying  thereof,  bein'g  the  kind  of  Metal  that 
is  brought  up  in  the  wumble.  Now,  I  hav'e  known  in  my 
experience  a  Cod  boared,  which  the  Bearer  by  that  rule 
hath  judged  four  foot  in  thieknefs,  yet  when  it  came  to  be' 
finked,  hath  not  pi'oven  one.  T  he  reafon  whereof,  is  ob¬ 
vious,  heciuk  the  boaring>-irons,  being  long,  and  weigh¬ 
ty  in  lifting  them  up,  and  down,  they  break  th?  Coal, 

I  already  pierced  5  and  this  falling  down  among  the  Metals,' 

\  they  are  piercing,  and  being  found  in  the  wumble  with 
:  them  (efpecially  when  the  Metal  under  the  Coal,  is  a  black 
I  7iU)  gives  g  ound  to  imagine,  that  all  that  time,  they 
I  have  been  peircing  a  Coal,  and  fo  confequencly,  .the  Cod 
I  muft  be  of  filch  zthitknefs. 

The 
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Thelaft,  and  beft  way  of  trial,  is  that  which  is  termed^ 
an  ranging  over  the  Metals^  For  doing  whereof,  this  me¬ 
thod,  is  to  be  obferved,  Suppofe  there  be  any  place  with- 
in  the  ground  to  be  fearched,  where  the  courle  of  Metals^ 
can  be  feen,  as  in  the  hanks  of  a  River y  or  Rivolet^  or  Sea^* 
hanks y  when  the  place  is  near  the  Sea,  then  confideration 
rauft  be  had  how  far  the  loweft  of  thefe  MetaJs^emgo  be¬ 
fore  they  Crop  out  to  the  Grafs y  which  will  be  known  by 
obferving  the  or  declination  of  the  Metalsy  and  the 
Rife  oi  the  ground  above,  whei  eof  a  juft  allowance  muft 
be  given,  and  having  digged  before  the  faid  Crop^  you 
fhall  certainly  find,  the  Metaly  that  is  next  under  it,  and 
if  that  prove  not  Coaiy  keeping  the  former  proportion, 
you  muft  advance,^  and  digg  before  its  Crop^  and  fo  fhall 
you  find,  the  next  under  it,  and  fo  ftill,  till  you 
have  tried  your  ground,  and  found  the  Crops  of  all  your 
Metals  within  it.  But  if  there  be  no  Water-banks y  or  fuch 
like,  to  give  you  the  firft  view,  of  the  courfe  of  3^ur  Me¬ 
tals^  then  muft  you  firft  at  random^  and  having  once* 
paft  the  Claj^  you  will  readily  overtake  fome  CM etalsy 
whereby  you  will  know  the  courfe  of  the  reft,  and  having 
once  found  the  Dtpp^tid  Rife^  you  muft  follow  the  me¬ 
thod  of  ranging  BlrQSidy  prefcribed,except  the  ground  fo  to- 
be  tried, contains  not  within  it  felf  the  Crops  of  the  Metals^ 
the  body  whereof  lies  in  it,  whether  of  Coal,  or  Stone^  ki 
thatcafe^thereisno way  totry,  hxxihy  finking^  or  hof- 
ing.  The  way  of  ranging  is  confpicuous  in  the  following, 
figure. 


Figure 
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P  O  K  L  M  N 


The  piece  of  ground -to  be  ti  ied^  is  P  where  there 
2.rt  Seams  oiMetds^  thztCrefps  OMt  at  the  Points 

K  L  M  N.  Suppofe  the  loweft  to  be  the  Coal^  viz.  I 
lor  which  you  are  to  make  trial.  You  Digg  firft  at 
without  the  of  the  Scam  FK,  and  you  <3?/^  till  you 
find  the  other  of  GL?  at  the  Point  C.  Fol¬ 
lowing  the  Rule  before  given,  you  advance  before  its  croppy 
and  diggs  at  L,  and  finds  the  other  Seam  of  Stone  H  M,  at 
the  point  D  .*  from  which  you  alfo  advance,  and  diggs  be¬ 
fore  its  cropp  5  at  the  point  M,  and  finds  your  Qod  at  the 
point  E,  But,  if  by  advancing  over  the  of  thefe 

Metals^  which  comes  out  from  under  one  another,  you 
find  no  Coal-j  then  you  are  to  backward,  for  the 
crepps  of  Metals  lying  above  thefe,  where  haply  the  Coal 
may  be,  as  at  O5  and  P*  This  in  my  opinion,  is  the  moft 
certain  and  exa£t  way  of  trying  FieWs  for  C ^4/, or  any  other 
Metal  of  that  nature,  and  leaft  chargeable  of  all  others. 

The  fecond  of  this  laft  part,  I  promifed  to  fpeak  of, 
was  in  order  to  Levels^  or  CoaUMines^  which  are  nothing 
elfe,  but  Conduits  or  Gutters  made  under  ground,  for  con¬ 
veying  ofthe  Water  from  the  Coal^  and  fo  rendering  it 
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workable.  It  feems  that  a  very  little  time  before  this, 
that  way  of  Mineing  underground  hath  not  been  fallen 
upon.  For  there  are  to  be  found  Coals  wafted  in  their 
Cropps  onlyj^  for  conveying  the  Water  whereof, they  have 
made  zConduit^  or  Levels  which  hath  been  open  to  the 
Surface^  like  a  great  Ditch ,  fome  whereof  have  been  ten 
or  twelve  fathom  in  their  deepnefs. 

The  beginning  of  the  Level  (to  keep  the  term  ufed) 
muft  alwayes  beat  the  loweft  part  of  the  Field,  where  the 
Coal  lyes  to  be  dryed.  Some  whereof,  by  the  rifing  of  the 
ground,  and  the  Streek  of  the  Coal  rifing  that  way  ( as  we 
ftievv  before)  gives  the  advantage  of  a that  is, 
when  the  Water  comes  above  ground  of  its  own  accord^ 
without  being  forced  by  drawing.  In  others,  there  is  a 
neceffity  of  Engines  to  draw  the  Water  from  the  loweft 
part  of  the  Levels  and  bring  it  above  ground  5  which  Bn^ 
gines  are  of  feveral  forts.  As  when  men  draw  with  ordi¬ 
nary  Buckets^  or  when  there  is  a  horfe-tvork^  or  water-worky 
and  that  either  by  a  Chain  with  Plates^  and  a  Ptimpy  or 
with  a  Chain  and  Buckets  •,  all  which  are  very  common, 
efpeciaHy  thofe  we  have  InScotlandy  they  being  capable  to 
draw  but  a  very  fmall  draught,  making  only  ufe  of  one  Sink 
for  that  effecft.  But  there  are  tobefeen  in  the  North  of 
E^gland^  lti  Bijhopricky  Water-works^  by  which  Water  is 
drawn  above  40  fathom  in  perpendicular,  but  not  all  in  one 
Sink,  The  manner  whereof  is  thus ,  there  being  a  Sink 
from  the  end  of  Levels  to  thefurfaceof  the  earth, 
where  their  Works  are  goingj  ^o  fathom  deep,  which  muft 
dry  the  Coalr Sinks  at*6o  or  70,  which  ly  above  the  Banks 
of  the  Rivery^  where  thej  Water^works  are  fcituated ,  there 
is  firft.one  40  fathom  deep  from  the  Grafs^  Another  in  a 
fig  hr  tine  from  that;Of  24,  Ano'ther  of  2  23  upon  all  which 

there 
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there  are  Water-mrks.  In  the  firft  Sink  the  Water  is  drawn 
from  the  bottom  1 2  fathom,  and  thence  conveyed  into  a 
Level  or  Mine,  which  carries  it  away  to  the  fecond  Sink. 
By  the  fecond  M  ork,  the  Water  is  drawn  out  of  the  fecond 
Sink  1 4  fathom,  from  the  bottom.,  and  fet  in  by  a  Level 
to  the  third  Sink,  which  being  only  12  fathom  deep,  the 
Water-work  fets  it  above  ground.  T he  form  of  the  Engine 
is  after  this  manner.  In  the  firft  Sink  there  is  an  Gutter- 
wheel  moved,  as  other  Milns  are,  by  the  Water  of  the 
‘River:  upon  the  end  q{  the  Axle-tree  oi  which  Wheel,  there 
is  a  Ragg  wheel,  turning  vertically, tt’i  doth  the  Outer-wheel, 
This  Rigcr^-wheel'oy  a  Nutt,  or  T rinle  turns  another,  which 
moves  horizontally, the  Axle-tree  whereof  goes  right  down 
in  the  Sinh,  and  may  be  is  8  or  10  fathom?  at  the  end 
whereof  there  is  another  Ragg,  which  by  a  Nutt  turns  ano¬ 
ther  wheel,  which  goes  vertically  as  the  firft  Ragg,  and 
caufeth  another  Wheel  with  a  long  Axle-treetn\a  as  the 
ft  and  fo  down  till  it  come  to  the  W'^cc/,which  turns  the 
Axle-tree,  by  which  the  is  drawn.  The  fecond 

Sink,  hath  fuch  another  Engine,  but  not  fo  many  Wheels,^ 
in  regard  it  is  not  fo  deep.  The  third,  hath  only  one/»^/e 
Whe'el,  whereby  the  Water  is  drawn  above  ground. 

The  moft  curious  of  thefe  Engines,  that  are  to  be  feen, 
are  at  Ravenfworth  near  to  Newcaftle ,  which  belongs  tO' 
Sir  Thomas  Liddel,  a  moft  ingenious  Gentleman,  who,  for 
■procuring  a  ir<i//ofWater,which  may  ferve  the  Wheels  of 
all  the  three  hatheredfed.the  fii  ft  work  upon  Pil¬ 

lar's  Ike  a  Wind-Mill,  pretty  high  above  ground,  from 
-which  the  Water  falling,  makes  the  fecond  go  clofs  above¬ 
ground.  And  to  make  the  Water  fall  to  the  third,  the 
-whole  is  made  go  within  the  (urface  of  the  ground, 
vtihehterminats  at  z  River  under  the  Works,  which  Mine 
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is  of  a  confiderable  length.  W here  W ater  eannor  be  had 
to  make  fuch  Works  go,  they  ufe  Horfe-works^  but  not  w  th 
fo  good  fuccefs,  being  more  chargeable,  and  not  having 
fo  much  force  and  power,  as  the  Water-works,  But  I  am 
of  opinion,  that  Wind-works  might  feive  well, where  Wa¬ 
ter  cannot  be  had  5  and  when  no  Wind  fliould  happen  to 
blow,  the  fame  Works  might  be  fupplied  by  H^rfe  and 
that  the  Wind^  when  it  blows  but  ordinarily,  hath  asmuch 
force,  as  fo  much  Water,  which  is  made  ufe  ot  for  turning 
fuch  wheels^  is  to  me  unqueftionable.  For  I  have  feeifin 
Holland^z  Wind- Mill ^  that  by  the  motion  of  the  cT^Wr- 
wheel,  caufed  feven  pairoi  Mill- ft  ones  to  %oztonct^  be- 
fides  another  motion  fof  bringing  the  ViCiual  from  the 
ground,  four  or  five  Stories  high,  toh^  Grundy  Andfe- 
veral  Saw-Mills^  which  befides  fix  or  feven  great  Saws^ 
they  caufcd  go,  did  by  another  motion  bring  up  from  the 
Water  %xtzt  Trees  like  Ship' Mafts^  to  be  fawen^  and  placed 
them  right  againft  the  Saw  5  all  which  could  not  be  but  of 
greater  weight,  than  10  or  12  fathom  of  with 
kets^  or  Plates  for  drawing  of  Water, 

But  to  return,  for  the  right  making  of  a  Levels  the  true 
hight  of  the  ground^  where  the  Coal  lyes  muft  be  firft  ta¬ 
ken,  that  it  maybe  known,  how  much  of  the  field  can  be 
drained  by  it  -  which  muft  be  done, either  with  a  ^adranty 
or  with  an  Inftrument  made  exprefs.  Then  care  muft  be 
taken,  to  take  the  loweft  part  for  the  mouth  of  the  Levels 
that  the  field  can  afford,  and  from  that  it  muft  be  carried 
in  a  ftraight  line  towards  that  part  of  the  field,  where  the 
Coal  is  thoughtto  be  encountered  by  the  Mine,  In  work¬ 
ing  whereof,  two  things  are  in  a  fpecial  manner  to  be  re¬ 
guarded.  Firft,  that  the  Level  be  wrought  without  afeent^ 
or  defeent :  the  beft  way  for  trying  this,  being  by  the  fur- 

face 

/ 


_  _ _  _ _  _  t  , 

flpiffcllanp  £)l)fctt)atfotis(»  199^ 

face  ol  the  Water  pafling  through  it,  which  ought  to  beaS 

little  moving,  as  can  be:  lor  the  lofs  ot  one  loot  ot 

which  the  ground  gives,  is  a  lofs  of  a  confiderab  e  parcel 
ol  Coal  to  be  digged,  efpecially  if  it  be  flate'  It  there  occur 
My  fJ^etals^  which  are  impregnable,  in  the  of  the 
Levels  fo  that  it  is  impoflible,to  follow  fo  ftraight  a  line, in 
regard  the  cJ^/»^muft  be  wrought  over  the  top  of  that 
ftone,  which  is  unworkable,  in  that  cafe,  there  is  bat  one 
oftwo  toferve  thelofsof  Level  ^  either  the  Coal viks  m 
Street  towards  which  the  Mine  is  carried,  and  if  that  be, 
then  after  that  (lone  is  the  Level  muH  be  carried,  as 
low,  as  it  was  before  it  encountered  the  fiime,  and  the 
courfe  o{  the  Water  lhall  not  be  obftrufted,  becaufe  the 
fourfe^  viz.  the  from  whence  the  Water  comes, riling 
higher  than  the  Stone y  the  Water  lhall  ealily  pafs  over  that 
hight.  Hence  it  is,  that  we  fee  in  fome  Coals,  that  have 
been  wrought,  at  the  loweft  point  of  their  Street  by  a 
drawing- finty  and  the  Street  vifing  from  that  point,  the 
Water  that  hath  come  off  the  Coal,  being  in  its  Scurfs 
higher,  than  the  mouth  of  that  drawing- fink,  hath  made 
it  to  over- run,  and  ferve  to  difeharge  all  the  Water,  that 
comes  therefrom.  But,  if  the  Mine  be  run  to  a  Coal^  that 
after  it  hath  overtaken  it,  rifes  no  higher  in  Street,  than 
the  itfelf,  the  Water  that  comes  from  it,  will  not 
pafs  over  any  hight  in  its  way,  but  will  be  unqueftionably 
flopped.  Therefore,  in  cafe  fuch  an  impediment  could 
not  be  removed,  as  many  times  fuch  Metals  will  fall  in, 
which  are  unworkable  in  adire£l  line,  theufe  of  a  Sifhon 
might  be  tried,  which  would  unqueftionably  fupply  the 
lois  of  about  3  2  foot  of  Levef  this  being  the  hight  in  Per¬ 
pendicular,  to  which  the  Preffure  of  the  JirfiS  able  to  raife 
Water  up  thorow  a  Sifhon. 


The 


^^fcellanp  0trc()7attotts, 


The  next  thing  to  be  obferved  in  carrying  on  of  Levels^ 
Air-holes ^  for  which  there  is  anecefiicy  indifpenf- 
able.  In  fett'ng  down  whereof,  care  muft  behad,  that 
they  be  notdnedly  upon  ih^Minet  left  ruWfh  falling  tho- 
low  from  aboveground,  fliould  flop  ,  and  obftru<ft  the 
fame,  and  fo  obftrud  the  courfe  of  the  Water  5  and  there¬ 
fore  it’s  better  they  be  fet  down  at  a  their  only  ufe 
being  to  communicate  frelli  Airto  the  Work-meny  which  if 
it  could  be'  otherwife  fupplied  f  as  I  think  it  not  utterly 
impoffible)  would  render  the  charge  of  the  Coal-mrks  z. 
great  deal  more  eafy. 

Other  things  might  be  fpoken  toof  Levels  y  as  that 
fomc  run  with  the  course  of  Metals^  they  pafs  thorow  5  and 
that  fome  run  againft  that  cour-e  5  and  of  bringing  Level 
from  the  Dip  oimufper-Cod^  which  hath  z  Level  oi  ks 
own,  to  dry  a  Coal  lying  under  it,  which  cannot  be  other- 
wiie  done.  But  thefe  things  being  common  and  obvious  to 
any,  who  have  but  the  imalleft  skill  and  experience,  I 
^ihil!  forbear. 

T his confufed  account,  your  importunity  hath  drawen 
from  me,  for  which  if  your  Book  fuffer  cenfure,  which  I 
Tgrant  it  may  do,  as  to  this  part  of  it,  you  are  to  blame  your 
•  felf,  and  fo  I  reft  and  am,  dro. 


P0S75CRIPT. 


Reader^  ...  -  - 

THat  thou  mayeft  know  the  rife,  and  occafion  of  this  Poft- 

fcript,  which  I  have  fubjoyned,  I  (hall  give  thee  this  fliort 
account.  When  this  Book  was  firft  committed  to  the 
Prefs,  I  fent  an  intimation  thereof  to  leveral  perfons,  whom  I  judg¬ 
ed  would  encourage  it,  yet  to  none,  but  to  fuch,  in  whofe  kind- 
nefs  I  had  confidence,  and  whoml  judged  my  real  friends  .  Among 
otheis',  I  fent  over  to  Saint  Andrews  one  of  my  Ediiffs,  to  one 
or  two  there,  in  v/hom  I  trufted,  but  in  (lead  of  a  kindly  return 
from  them,  to  whom  I  had  written  moft  affeifionatly,  they  wroc 
back  a  Letter,  wherein  they  fupercilioufly  condemn  the  purpofes 
of  this  Book,  before  ever  they  had  feen  them,  which  is  as  follows. 

* 

Sir, 

1  Received  yours  on  Saturday  lafl,and  having  occafton  the  fame  night 
10  he  in  company  with  many  of  the  'JA  afters  of  the  Univerftty.,  I 
made  known  your  refolution  to  them,  fie  wing  thorny  our  Edi£t ,  and  dt~ 
firing  their  Contributions :  fome  were  not  f  leafed,  that  ye  call  the  Do¬ 
ctrine  concerning  the  weight  and prejjure  of  the  Water  in  its  own  Ele¬ 
ment,  new,  feing  Archimedes  hath  affirmed,  and  demonfirated  in 
his  Books  dt  infidentibus  humido  the  fame  Geometrically  ^fi>oo  years 
aoo  %  others  affirmed  that  ft  was  fo far  from  being  new, that  they  would 
undertake  to  demonfirat  the  evint  of  any  of  ad  yenr  Experiments  a 
nnore  from  Avchimtdes  his  grounds,  yea,  in  general  of  any  Hydro- 
flatical  Experiment.,  feing  they  look  upon  it,  as  a  Science  long  ago 
pel  feded.  Some  jaid,  as  to  Diving,  that  they  imagined  any  me- 
thodbetter  then  that  o/Melgims,  which  is  now  vulgar,  to  be  impof- 
fible  As  to  the  obfei  vation  of  the  Sun,  or  Moons  motion  in  a  fecond 

^  ‘  09 


Of  time  y  crmuchlej's^  itcanhedonemofioxalilyhyaTelejcope-y 

and  a  Pendulum^  but  fervesto  no  purpofe,  leing  that  fame  motion  can 
be  hadinfinitlj  more  exa£thj  proportion  ,  fromobfervations  of  a  con- 
fderable  interval  forfo  the  Aflronomers  collebl  all  the  middle  mo- 
ttons  Planets^  As  for  the  Obfervations  of  Coal~fmksy  lati¬ 
tude  of  and  its  variation  of  the  Needle,  they  may  ajfu- 

redly  increaje  the  Hiflorical  part  of  Learning :  yet  many  of  the  Ma¬ 
kers  here  imagine  themf elves  concerned  in  credit  not  to  promote  f  he 
publication  of  any  things  which  feemeth  to  declare  our  Nation  igno¬ 
rant  i^by  calling  them  newy  and  unheard  of')  of  thefe  things  known 
oyer  all  the  World  the f ?  many  years  among  really  Learned  Mcn^  albe¬ 
it  they  be  debated  among fl  ridiculous  Monkifh  philofophers^  I  con¬ 
ceive,  ye  would  do  beftto  undeceive  this  Univerfity,  by  [ending  m 
jome  of  your  mo jl  abjlrufe  Theorems^  and  furprizing  Experiments^ 
which  if  they^  be  not  evidently  and  clearly  deduceable  from  ArcKime-* 
des,  tfrStevinuSj  who  did  write  long  ago  ^  or  rather  ^  if  they  be  hot  the 
fame  with  theirs  :  ye  may  affure  your  [elf  that  this  Univfrpty  will  take 
dw ay  at  le aft  all  the  obligations  ye  have  fent  here  ^  otherway es,  lam 

^  prevail  with  them^  I  hope  ye  will  par¬ 

don  this  my  freedom  I  ufe  with  you^  and  return  an  anlwerwith  the 
firjl  cccafion,  to 

Andrews, Le-  Sir 

cemb^  zj.  i6yi^  Your  moft  humble  Servant* 

After  the  receit  of  this,  being  unwilling  to  make  it  a  ground  of 
debate,  I  returned  a  moft  difcreec  anfwer>thinking  to  conquer  their 
humour  with  civility,  and  kindnefs,but  not  long  after,  hearing  of 
their  clamour  againft  the  Intimation  ,  and  of  their  diflfwading 
others,  who  would  willingly  fl  fuppofej  have  condeftended,  I 
was  neceilicated  to  fend  this  re  turn, for  a  joynt  anfwcr  to  them  both^ 

for  beUdes  this^  another  of  the  fame  kind  came  alfo,  of  which  here¬ 
after. 


O”  3 

I  Received y&urs^  of  theI)ateofT>tctTcA)txi%  iSyx.  ccndthmgh 
it  was  a  littk  mf  leaf  ant  ^yet  I  took  it  very  kindly  from  pu^asfrom 
aperfon  I  judged  ingenuous^  acmyreturnof}zmzvyg,i6yt,  can 
witnefs^  wherein  laid  not  in  the  leaf  refent  any  thing  you  wrot  net* 
ther  would  I  ever  have  done^  ifyou^  andfome  others  effecially  with 
you,  had  not  proclaimed  fublickly^  what  you  and  they  had  written  to 
me privatly^  the noije whereof^  J  have  heard here^hy  feveral perjons 
who  came  from  the  place.  Therefore,  Sir,  you  mu f  pardon  me,  if 
now  at  la  f,  after  fo  much  (Hence,  I  return  you  this  anfwer,  for  no  tf- 
ther  end,  but  for  my  own  vindication,  in  what  /  have  lately  Printed, 
artd  am  about  to  Print,  I  am  very  much  then  Jur prized  with  the  an¬ 
fwer,  that  you  and  they  have  returned,  fuch  a  rank  jmeU  of  prejudice 
and  envy^  /  fnd  in  it.  I  am  rewarded  evtl  for  good  •,  for  I  minded 
nothing  but  good- Will  ^  eJje,  you  and  they  jhould  never  have  been 
troubled  with  my  proposal,  ff  they  had- affected  the  reputation  of 
Learning,  there  was  another  way  to  it,  then  the  courfe  they  have  ta¬ 
ken,  namely  to  condemn  with  fuch  a  deal  effupercilioufnefs,  as  deror 
gatory  to  the  credit  of  the  Nation^  forfooth,  the  labours  of  one,  that 
hath  done  more  for  the  credit  thereof,  then  they  have  done  as  yet. 
They  might  have  minded  the  faying  of  the  grave  Hiforidn,  Naiti 
famam  atque  gloriam.  Bonus  atque  ignavus  3Bque  fibi  exoptant: 
ille  verd  via  nititur,  huic,  quia  Bouse  artesdefunt,  dolis  atque  fal- 
laciis  contendit.  And  for  undeceiving  of  the  Univerfity,  as  I  am 
very  far  from  counting  \uch  per  fans  the  Univerfity,  fo  have  I  more 
refpeii  for  it,  and  ad  Learned  Perjons  in  it,  then  to  account  their  deed, 
the  deed  of  the  Univerfity^  for  what  they  can  do,  for  pr  omitting 

the  work  I  have  now  at  the  Prefs,  I  value  it  not  at  the  rate  of  (hewing 
them  fo  much  as  one  of  my  Theorems  *  for,  if  they  have  jnafled  fo 
muchj  <4i|  hut  at  one  word,  in  the  intimation  o^f  the  work  •,  what  would 
they  do,  if  they  had  more  of  it  i  which  yet  muft  ft  and  firm,  unlefs 
they  (for"  t  is  a  matter  of f aft,  and  cannot  he  ^mtradi^ed  with%o\ 
phiftry  4^»<fl?Non-fcnfe  )  overthrow  if,  whkfil  Imlefeaf,  as  'Gice-^ 
to  did  Verres,  Tatelis  &  Teftibusad  lingula  indicia  pi-ola'tfs,  if  ei¬ 
ther  wid  their  imagination  do  it,  for  that  cannot  noake  iatiiutTi  infe* 

2  ftum 


£lum.  It  (eemeth  to  he  a  great  weighty  that  they  lay  upon  the  force  of 
their  imagination)  (ince  they  are  fc  confident^  as  to  fay,  they  imagine 
any  method  of  Diving  better  then  that  ^y^Melgims,  to  be  impoffihle^ 
adeo  farailiare  eft  hominibus  fupra  vires  humanas  credere, quicquid 
fupra  illorum  captum  fit.  As  for  the fe  others^  that  would  demon- 
a  priori,  the  event  of  all  my  Experiments  from  the  grounds  of 
Archimedes,  as  I  doubt  not ^  but  they  would)  if  they  could^  fo  in  this 
they  bewray  their  want  of  skill:  Archimedes  wanted  a  neceffary 

reqnifite,  which  I  go  upon  for  mj  deduHions,  And  though  it  were 
true  (which  they  jay)  that  all  my  Theorems  were  demonfrable  a 
priori  from  the  grounds  Archimedes, 7^/  this  doth  not  hinder  them- 
to  he  both  new,  and  un'-heard’of,as  if  ncw^and un-heard-of  concluft- 
-cns^  might  rtot  he  deduced  from  old  principles.  In  this  they  are  fo 
-much  the  better^  and  not  the  worfe.  And  where-as  they  jay,  they  look 
•Upon  the  Hydroftaticks,  as  a  Science  long  fince  perfelted^  in  this, 
-they  do  yet  more  difcover  their  ^yeaktiefs  /  for  what  one  Science  hath 
yet  come  to  its  perfections  Nay,  hath  not  this  Pedancick  humour 
been  the  great  bane  of  good  Learning,  that  Sciences  were  already  per- 
feCted-t  So  that  Seneca  jaid  truly ^  Puto  multos  pervenire  potuifTe 
-ad  fapientiam,  nifi  putaffent  fe  petvenifle.  As  for  the  reprefenting 
ifihcSun  or  Moons  motion  to  the  eye  (  for  that  fbould  jurely  have 
^been  taken  in)  that  you  f ay .y  ferveth  to  nopurpofe^  to  me  is  a  Utile 
■uncouth^  conpdering  how  much  it  conduceth  to  the  accuracy  of  Aftro- 
.mmkal  ohfervations,  beyond  what  the  former  Ages  cotdd  attain  to. 
^nd  whereas  you  [ay,  it  can  be  had  infnitly  more  exaClly  by  ohfer- 
nations  of  a  confderable  interval ,  as  Afronomers  coUeCl  all  the 
^  middle  motions  cf  the  Flanets^  hut  i  faj^  even  thafe  intervals  (hould 
-horve  been  far  better  known^  if  they  had dy  this  mean,  and  the  0(c\\- 
latory  Clock  been  obfervedy  fo  whatever  arguing  by  the  rule  of  fro- 
(portion,  may  dofor  fhewingihe  Suns  motion  in  (ccondSy  and  thirds^ 
dt  reacheth  not  theje  accuracies,  that  are  reached  by  this  invent  ion^  fo 
Jong  as  the  Senfe  cannot  deprehendy  and  fix  them.  As  for  the  ob¬ 
servations  of  QoiA'fvcdkSy&c,  which  you  fay y  may  affuredly  imreafe 
^he  Nijforical^art  of  JLearmwg  ^  are  they  not  for  this  the  more  ufe- 
ffdLy  ^nce  the  Scientificalpart  of  Learning  dependeth  jo  much  on  the 
Uif  orJeaipart^  and  which  conduceth  more  thereto  ^  then  all  the  pre- 

carious 


^/CartefiuSjEpicurus,  and  the  like  %  whoinfte/td  | 
of  giving  m  an  account  of  the  World  that  God  made ,  have  given  ue  I 
imaginar'i  ones  of  their  own  making  :  fo  that  Juch  a  Hifiorj,  as  N^-  i 
tural  Philofophy  requires^  is  wifely  accounted  among  the  defiderata  , 
in  Learning  by  all  found  Philofophers  to  this  day.  So  much  in  an\  j 
fwertoyoursy  andlrefl 

EdinburgiijFeb.  it.  Your  Servant, 

I  6  7  _  i, 

"I  N  anfwei  to  this  lift,  tlrere  came  to  my  hands  from  St.  Andrews 
J  a  Letter  unliibfcribed  by  any  Mafter,  full  of  barbarous  railings, 

.  pafllng  all  bounds  of  civility,  againft  rny^  felf,  friends,  and  works, 
-which,  it  the  Contrivers  had  not  been  more  gall’d  withreafon,  then 
injuries,  I  fuppofe  they  would  have  forborn.  And  thinking  this 
not  fufficient,  they  would  needs  a^ravate  the  wrong,  byone  cir- 
cumftance  more,  which  they  eitwr  did  out  of  dtfdain,  or  fear^  I 
not  daring  to  own  what  they  had  contrived,  in  making  the  Sedde  | 
of  the  Univei  fity  fubferibe  it.  And  to  give  a  further  proof  of  their 
infatiable  malice,  they  muft  needs  diftrlbute  copies  thereof,  asglo-  ' 

tying  in  their  flume,  one  whereof  was  feat  over  to  un«  1 

fubferibed  alfo.  Now,  let  any  indifferent  perfon  judge,  whether  ;  j 

or  not ,  I  have  not  reafba  to  do  what  I  have  done.  They  have 
been  the  fiift  proclaimers,  thoughin  a  c/a«r/ey?/>eway,  and  why  y 

not  I  next,  in  this  way.  But  left,  they  think,  they  have  marred  p 

as  much  the  tranquillity  of  my  mind  therewith ,  as  they  have  their  || 

own,  I  fhall  anfwer  in  the  words  of  the  Moralift,  Eleganter  I>emt‘  |j 

p-ins  nofler  Jolet  dicere,  eodem  loco  jibi  e^e  voces  imperitorum,  quo  fi 

ventre  redditos  crepitus,  ^id  enim  inquit,  tnea  refert,  [urjum  ! 

ijli,  five  d.orfum  fonent.  And  let  thisftand,  for  the  railing  part  I 

of  the  letter.  _  ;j 

But  fii-ft,  whereas  he  fhould  have  fpoken  to  the  contents  of  this  | 
Book,  he  ftlleth  foul  upon  my  laft  Peice,  intituled,  vrfrJW'ViJ,  | 
tnagna,  gravitatis,  &  leviutis^  fharling  eight  or  nine  times,  at  the  d 

ba^  title,  like  a  Cur  at  the  horfe  heels,  when  he  cannot  reach  the  j 

rider.  Thislay  notinhisway,  doingherein  like  rfje»/r>theblind  ij 

Courtier .  I 

. . _ 


Gourtier  when  he  ihould  have  turned  his  fece  te 

the  right  haiidj  whete  the  Sturgeon  lay,  turned  it  to  the  left. 

-  « — '  "■  fiurima  dixit 

In  luvn/n  ^nverfus  .•  at  iUi  dextra  jacebat 

-  '  ^eSua. 

So  that  concerning  all  thefe  invtUives^  I  ttiay  fay,  fed  quid  hdt 
4d  Rhombum,  But  what  other  can  be  expefted,  ubi  furor  arma  mi- 
.  But  feioghis  Letter  Ihews,  howrfick  he  is  of  the  plague 
of  malice,  and  envy,  I  am  fo  far  from  ftorming  at  him,  that  I  pity 
him,  though  he  may  be  a  Matter ,  and  teacher  of  , others,  and  wifh 

him  to  teach  himfelf,  —-Servitium  acre 

Te  nihil  imfellit  ?  nec  qaitquam  extrinfecus  intrat 
^gd nervos  agitet  i  Sea  ft  intus  &  jecore  agro 
Nafcantur  domini^  qul  tu  impuriitior  exis 
ditque  hic,^  quern  ad  flrigiles  fcutica  &  metus  egitherilis] 

That  Ido  not  interpret  this  (  Reader;  excufe  me,  for  I  am 
fpeaking  (  Ifappofe  J  to  a  Matter  of  an  Unrverfity,  and  a  gentle¬ 
man  too,  of  very  high  pretences,  as  to  learning.  And  yet  Ican- 
not  but  think  ftrange  of  two  things.  F;rft,  that  he  returneth  not 
the  leatt  Latine  fentence  in  anfw  er  to  mine,  no  not  fo  much  as  per¬ 
tinent  language  in  his  Mether-tongue.  What?  An Univerflty- 
man,  and  no  return  in  Latine  to  thele  fayings,of  fo  grave  Authors, 
or  at  leatt  in  pertinent  Englifh.  The  other,  that  he  no  more  un-  • 
derftands,  thefe  words,  as  Cicero  did  Ferres dahulis  &teflibusad 
ftnguld  indicia  prolatis^  than  the  did  the  sModicum  honum 
that  he  was  deli  ed  to  prepare  for  the  Bifhops  dinner.  For,  whereas 
he  faith,  as  for  qonr  Latine  fetitehcS,  '•where  ar  our  doli^andfadacia, 
tabula  ejrtefes,  fafientia  ad  quam  putamus  nos  fervent fe.  To  pals 
Ae  firtt  and  laftqo^ion^  of  which  anbne,  the  fecondwas  moft 
;  improper  for  him  to  ask  at  me,  who  did  put  him  to  it,  to  over¬ 
throw  the  title  of  my  Experiments,  to  wit  Kew,  not  by  Sophi- 
i  flry,  ‘Httd  Non-fenfe,  bm  as  Cicerodid  P'erres,  tahulis  &  teflibus 
i:  l^proof  ind  Witnettes;  this  he  Ihould  not  have  asked,  but  an- 
h  w  I  am  ettnfident  a  Boy  in  the Clafs,  could  better 
have  underttood  thefe  words,  than  this  man.  And  for  tJie  firft 
queftioii,  where  are  our  doli,  and  fallacitc  ?  Why  Ihould  he  ask  it, 

leinn_. 


( 3”  )  .  , 

feiflg  the  defign  of  his  Letter  maybe  evidently  feen,  to  put  £0)4! 
Societies,  and  Uifiverfities  between  him  and  me,dn  the  front,  whom 
J  have  not  made  my  party,  but  to  whom  I  owe  all  duerefpeia, 
and  fuch  a  poor  pitiful  fellow  as  the  Bedale  iathe  Bear,,  incaufing 
him  fubfctibe  his  letter  thus, 

,  Mr,  Patrick  Mathers, 

March  to  the  Uftiverltty  of  St,  Aadt^v/$, 

■  ,  '  •  •  •  ' 

•* 

Is  noc  this  to  do,  as  the  Butcher  did,  who  fought  his  knife,  wheQ 
it  was  nicking  in  his  teeth.  If  the  Univerfity  ordered  this  fubfcripv 
rion, '  it  would  have  been  at  the  command  of  the  Uuiverfity^ 
If  not,  it  cannot  be  purged  from  a  falfeinfinuation  ;  and  the  Uni- 
^verfity  may  juftly  refent  it,  that  their  publickfervant,  hath  been 
fo  abufed,.^  If  the  fear  of  a  counterblow  hath  made  him  afraid,,  tp 
put  his  hand  to  it,  he  hath  done  as  the  Jpedid^  that  thruft  the  Cats 
loot  into  the  fire,  ibepaufe  he  duift  not  do  it  himfelf,  and  given  a 
palpat?>Ie  difcovery  of Jihedilfi  Jence  he  had  of  his  caufe.  If  he  hath 
done  it,  to  put  indignity  on  his  adverlary,  Jie  hath  miflTed  his  mark, 
for  as  a  certain  Writer  faith  well,  Infiimyds  as  it  is  received.  If 
thou  be  Mud^roall  it  will  (lick:  if  CM  arble  it  will  rebound :  if  ihoft 
format  it  ^  it  is  thine  :  if  thou  defpife  it  (  as  I  do  this)  it  is  his^ 
.But  befides  this,  he  endeavoureth  to  put  Mx^tfames  Gregory  be¬ 
tween  him  and  me  alfo,  and  bringeth  him  in  fpeaking  of  my  writ¬ 
ings,  with  fuch  a  deal  ot  difdain  and  faucinefs,  ut  nihil  jupra,  Whace* 
vta&  Mr.  ^ames  Gregory  fuch  an  eminent  perfon,  that  he  could  not 
fpeak  his  thoughts  himfelf,  but  needeth  you  Sir,  Proxy ^  and 

Chaneellpur  to  fpeak  for  hilii.  Mr.,  ^ames  Gregory  will  fpeak  to^ 
me,  what  you  have  fpoken  fit  his  naine, ;  be  /hall  have  an  anfwer. 
But  Ihayeno  mind  to  gratify- fo  far  your  zxsdfallacm^  as  to 
fall  on  any  man  upon  your  word,  having  fo  little  confidence  of 
your  common  honefly.  This  were  perverfamgrittiant  gratsficari^ 
Wherefore  paifing  his  impcrtinentrailings,  Icome  to  anfwer,  what 
,iie  hath  returned  to  my  purpofes  in  nay  lall.  And  that  he  may  gee 
no  wrong,  Ifliallfet  down  the  very  words  of  his- Letter,,  as 
to  what  you  write  concerning  the  imperfedions  of  Sciences ;  the^  Sci^ 
cntifical  pairt  of  Geographic  is  fo  perfe0edy  that  there  is  nothing  re^ 


(  it#  ) 

quiredf(frthefro]e£ii0n^  defcripion^  and  fttuation  pf  aflaccy  which 
cannot  be dom,  anddcmn^rat.  The  truth  is  they  haveoverfliot 
themfelves  in  this,  though  they  beafliamed  to  acknowledge  fa 
much*,  for  what  a  pitiful  ftiift  is  it,  to  bring  Geography  for  an  iiiftance 
of  a  peifcfted  Science,  when  fo  much  of  the  Earth  remains  to  this 
day  tinknown  altogether,  as  the  Uuiverfal  MaVfs  teftify.  Of  the 
ftttown  parts, how  little  is  there  to  this  day  (ufficiently  deferibed  by 
theexafteft3/^/>/>i,  that  time,  and  labours  of  men  have  yet  produ* 
ced.  And  now  to  retort  your  own  queftion  upon  your  felf,  ubi  e(l 
fapientia  ad quam putatis  VOS  perveniHe  •*,  O  but  faith  the  Author, 
it  is  perfeBedastoits  fcicntijicalpan.  But  I  pray  you  Sky  what  is 
this,  though  you  maybe  a  teacher  of  Logtcko\  nofmall  efteem 
with  your  fe!f,  and  difdain  Df  others,  but  toplay  the  by 

the  Fallacy^  a  dido  fecundum  qmd^  a:ddiBum  fimpiiciter  :  eogra- 
fhy  is  perfected  as  to  its  fcientifical  party  therefore  it  may  be  called 
a perfeffed  Science^  when  it  is  fodefeftiveas  to  the  Hifiorkal part. 
W Agronomy  to  this  day  be  a  Science  not  perfeded,  through  want  of 
its  Nifiorical party  {h^ll  not  Geography  fo  hkewife.  But  furder 
Sky  tor  the  Scientif  cal  part  of  Geograp'jy  vthkhyoM  alledge  to 
be  perfeifted,  in  this  alfo  you  argue  againft  the  rules  of  Logicky  in- 
committing  that  fame  Fallacy  over  again,  forgiving  and  not  grant¬ 
ing  what  you  fay,  that  the  Sclent  if  cal  part  of  Geography  were  per- 
fedlcd,  to  tho  projeSliony  deferiptiony  and  ftuationo\zf\zcty  is 
it  for  this  perfeftedas  to  the  Scientif  cal  part  fimpiiciter ,  which  you 
are  obliged  to  prove,  clfeyou  fay  nothing  to  thepurpofe.  And 
what  I  pray  you,  is  that  poor  alleadgence  you  make,  in  compari- 
fon  of  thefe  things,  y^\\oxt\n' Geography  is  deteftive,  even  as  to  the 
Scientif  cal  part  <  Who  hath  fpokeii  yet  fufficiently  to  the  Jurfaccy 
and  hight  of  the  above  the  Barth  y  the  hight  of  the  Hills  y  and 
Mountains y  Longitude  of  places  j  nay  the  circumference  of  the  Earth 
it  felf  ^  Anfwer  this  c\\xtK\oxSy  kyo\xczx\y^  H 
breadth  of  the  earthy  declare  tf  thou knowef  it  all K  ^8.  i8. 
And  now  Sir,  Imuft  puryou  t6  itagain,  ubi  efi  fapientsa  adquam 

putatisvos  perverife.  :  r  /  •  t 

His  next  anfwer  runneth  thus,  The  Scientif  cat  part  of  the  Optkks 

isfo  perfeltedy  that  nothing  can  be  required  for  the  perfeliion  of  the 


,1  (  313  ) 

fight^  which  is  m  demerjlrat^  albeit  mens  hands  cannot  reach  it^ 
And  theft'  bein^  the  objedsy  ofth  forefatd  Sciences  (  you  (hould  Sir^ 
have  faid,  the  whol^objeds  ot  thetorefaid  Sciences,  elfeyou  ftill 
play  the  Sophiftei  )  jour  authority  fimll  not  ferfmde  him^  or  us^  that 
if  is  altogether  imf  refer  to  call  them  f  erf eil.  But  mark  Reader, 
how  the  force  of  teafon  maketh  thefe  Authors  to  fuccumb:  for 
whereas  they  Should  have  faid,  that  it  is  not  hnf  refer  to  call  them 
ferfeSli  they  qualify  it  thus,  it  is  not  improper.  And 

again,  your  authority  fjall  not  ferjwade  us  ,  that  it  is  altogether  im^^ 
frofer^  But  (  my  after s )  I  do  not  crave  that  my  authority 
may  perfwade  you,  butreafon.  Wherefore  to  return :  theScien- 
tifical  fart  of  the  Of  ticks  (fay  they)  is  fo  ferfeded^  that  nothing 
can  be  required  for  the  ferfeBton  of  the  fights  which  ts  not  demon f  rat  ^ 
albeit  mens  hands  cannot  reach  it.  But  where  Sir^  and  by  what 
perfon  is  this  done  *r  Shew  me  the  man,  ( if  you  can )  that  hath  done 
it.  But  though  all  this  w^ere  true,  were  therefore,  either  the  Of^ 
ticks ^  Diof  tricks^  or  Catof  tricks  perfeded  Sciences  e  Who  hath 
yet  fulficiently  explained  the  manner  howm /ce,far  lefs  how  Birdt^ 
and  Fifhesy  Bedfis^  and  InfeBs  fee  e  HoW^the  Eagle  mounting  aloft 
fpyeth  her  prey  from  a  far.  Who  hath  fpoken  fufficiently  to  the 
nature  of  colours  e  For  thefe  alfo  belong  to  the  o f  ticks ^  or  of  light, 
and  of  i\iQ  infraBion^  zndrefraBton  thereof.  The  learned  Lord 
VerularnvtzsmtoiyomvcimdSir,  when  he  wrotthus,  Ve  forma 
lucis y  quod  non  debita  faBa  fueritinquifitio  (  frafertim  cum  in 
FerffeBiva  flrenuc  elaborunt  homines  )  flufenda  quadam  negligent 
tia  cenferi  f  off  it,  Etenim^  nec  in  ferffeBivi^  nec  alias,  aliquid  de 
luce,  quod  vale  at,  inquifttum  eft. 

If  Mr,  Newton  had  been  of  this  Authors  mindjhe  fliould  not  have 
attempted  the  late  invention  of  his  S fan- long  Dioftrical-catoftrical 
FroffeB,  whereby  ^ufiter  his  Satellites,  and  Fenus  horned  are  to 
be  leen.  And  if  Mr,  Hooky  had  been  of  his  mind,  he  fhould  not 
have  vcildQhls  htQ  Prof  ofal  of  Telefcofes,  Microfcofes,  Scotofcofesy 
by.  figures  as  eafily  made,  as  thofe  that  are  plain  and  fpherical, 
whereby  the  light,  and  Magnitude  oi  objeBs,  may  be  prodigioufly 
increafed,  and  whatfoevcr  elfehath  hitherto  been  attempted,  or 
almoft  defir ed  in  Dhf  tricks,  may  be  accomplifhed.  Where  ob- 


(erve  (  Reader)  Iiow  that  ingenuous  perfon,  is  fofar  from  thetp/a* 
dy  language  of  this  Author,  that  he  doth  not  fay,  whatfoever  can 
be  required  for  the  perfeSlion  of  fight  is  demonflrat^  or  any  thing  like 
itj  but  whatfoever  hath  been  hitherto  attenjpted,  or  almofl  de fired* 
For  who  can  tell,  whatihall  be  found  out  hereafter,  eveuinthefc 
things.  To  them  we  may  borrow  the  words  of  the  Poet, 

Prudens  futuri  tempork  exitum 

Caliginofa  no6fe  premit  Dem, 

SOj  Sir,  I  ftill  put  you  to  that  queftion,  Ubi  efi fapientia  ad quam 
put  at  is  VOS  pervemffe  ? 

In  the  next  place  he  falleth  upon  the  Hydrojlaticks,  which  for*^ 
nierly  he  looked  upon  as  a  Science  perfected  long  ago.  But  becaufe-' 
in  his  anfwer,  he  in  efFed  yeelds  thecaufe,  I  purfue  him  no  further, 
Habemusconfitentem  reumy  while  he  exprefly  grants,  there  are  ma¬ 
ny  things  yet  ( faith  he)  relating  to  the  proportion  and  acceleration  of 
the  motion  of  Fluids  ^  which  are  yet  unknovc^n.  As  for  his  refledi* 
ons  upon  ^diat  I  have  written  in  my  Ars  Nova^  concerning  a  per¬ 
petual  motion,  which  I  never  intended  to  demonftrat,  I  leave  them 
as  indicia  agri  ^  impotent  is  animi.  I  proceed  to  anfwer  him  in 
what  he  addeth  thus.  Only  we  cannot  but  admire  your  fimplicity  in 
thiSy  Aftronomy  feeketh  alwayes  to  have  the  greatefl  intervalls  be^ 
iwix  obf ^,r  vat  ions  ,  and  ye  take  that  ye  will  give  an  excellent  way  for 
obferving  the  S  un  or  Moons  motion  for  a  fecond  of  time^  that  is  to  fay y 
as  if  it  wer  a  great  mattery  that  there  is  but  a  fecond  of  tym  betwix 
your  ohfervations,  I  wonder  yow  fay  the  eje  fhuld  be  addedy  for  the 
inventton  had  been  much  greater  had  that  been  away.  But  what  is 
this  Sir,  but  flill  to  play  the  ^  Is  not  this  the  Sophifm, 

'^^fStwr^ttone  Elenchie  for  it  doth  not  contradid  my  conclufion,' 
which  is,  that  Aftronomical  Obfervations,  by  this  mean,  and  the 
Ofcillatory  Clock,  may  be  made  to  a  fecond  of  time,  which  is  of 
fo  great  importance  in  Aflronomy.  But  mark  the  Non- fen  ft  (Rea« 
d^v )  the  invention  f  faith  he  Jl  had  been  much  greater  y  if  the  eye 
had  been  away ;  that  is,  the  invention  of  this  Obfervation  had  been 
much  greater,  iiiheeyey  that  is,  the  obfervation  hzd  hetnzwB.y. 
In  this  they  have  alfo^  and  what  they  fpoke 


anadvifedly  before,  they  will  now  fpeak  deliberatly,  and  defend 
it  mhet  by  Sephijiry  and  Non-feiffe^  then  yeeld  to  the  truth. 

totfes  op  tat  a  exegit  gloria  pcenas. 

The  Author  addeth,  None  will  denay  but  that  an guid  hiflory  of 
nature  is  abfolutelie  the  mo(l  neceffary  requiftte  thing  for  learnings  yet 
it  k  not  like,  thatyow  areft  forthatpurpofe^  whojofermeliebeleeves 
the  myrahles  of  the  Ve(t,  as  to  put  them  in  Trent,  and  recordeth  the 
temple  Meridian  Altitudes  of  Comets,  and  that  only  to  halfs  of  de¬ 
grees,  or  little  maire ,  as  worthy  noticing.  If  it  were  needful,  I 
could  produce  the  paflages  of  fome  of  the  moft  Learned  Writers, 
of  thefe  laft  times,  that  have  recorded  thelike.  Were  they  there¬ 
fore  unfit  to  write  Hiftory  ?  A  perfon  of  this  Authors  reading  and 
learning, will  foon  find  them  out.  If  he  do  it  not, let  him  know, that 
I  keep  them  for  a  referve.  To  fpeak  nothing  of  Ari/lotle,  who 
wrot  a  Book  extant  to  this  day  r  was  he 

therefore  unfit  towrite  his  Natural Hifioriesi  Prodigious  relations, 
when  the  memory  of  them  may  be  found  credible,  and  maintain¬ 
able,  fuch  as  mine  are,  ought  not  to  be  excluded  from  a  Natural 
Hifory,  or  elfe  the  Learned  Lord  Verulam  is  much  miftaken  in  the 
third  Aphorifm  of  his  preparatory  to  Natural  and  Experimental  Hi- 
fiory.  Nor  had  he  reafon  to  carp  at  my  Obfervations  of  the  co¬ 
mets,'  as  long  as  he  made  none  himfelf.  But  they  will  fpeak  for 
therafelvesto  any  that  read  them.  Neither  need  they  him  for  a 
Common  Cryer,  either  to  commend  them,  ordifcommend  them; 
who,  when  I  was  at  thefe  Obfervations,  hepoffibly  hath  not  been 
fo  well  exercifed. 

He  fubjoyneth,  However  if  yow  do  this  lafpart  concerning-  Col- 
finks  weill,  and  all  the  re  (I  be  but  an  Ars  Magna  &  Nova:  ye  may 
come  to  gaine  the  repute  of  being  more  fit  to  be  an  Collier  ,  than  a 
Skollar.  I  muft  tell  this  Pedant ,  that  a  Coal-hewer  is  a  more  uTe- 
ful  perfbn  in  his  own  ftation,  to  the  Countiey,  than  he  is ;  and 
that  the  Science  o\Cod,  other  Minerals.,  is  far  "beyond  any 
knowledge  this  man  hath,  or  can  teach.  But,  my  Lords  and 
Gentlemen,  who  ate  Coal- M after s,  mark  this:  if  yeftand  to  t lie 
judgement  of  this  Pedant,  though  ye  had  never  fo  much  skill  in 
thefe  things, ye  may  come  to  gain  the  repute  ol  being  more  fit  to  be 
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CuUhewtrs^  than  ScholUrs  %  as  if  the  knowledge  of  Inch  things  { 
were  not  a  part  oi  Natural  Fhilojofhy.  It  feetns  he  hath  either  for-  i 
gotten  the  common  or  elfe  hath  never  known  it,  that 

Phyjica  efl  Scientia  Co' ports  Naturalis. 

He  fnbjoyneth  ,  Te  might  have  let  aUne  the  precarious  principles y  ; 
and  imaginary  Worlds  till  yom  new  inventions  had  fi 

made  them  fo  t  for  it  man' be  telledyow  Delcartes,  valued  the  Hifio^  ^ 
ry  of  Nature,  as  much  as  any  experimental  Philejopher  ever  did,  and  ? 
perfected  it  more  with  j  udicious  Experiments^  fhan  ye  would  do  by  all  I 
appearance  in  ten  ages.  But  I  pray  you,  Sir,  did  E>es» cartes,  and  I 
EpicuruSy  and  the  like,  iqmdthtiv  Philo fophy  on  Natural  Hi flory, 
and  not  rather  upon  their  own  precarious  principles :  and  therefore  ! 
have  quite  miffed  the  markj  and  method,  that  was  requiiite  for  the  ^ 
advancement  of  Learning,  and  have  been  fo  far  from  grafping  Na¬ 
ture,  that  it  hath  flowen  out  from  among  their  hands.  As  for  what  ; 
he  talketh  of  perfe^iing  Natural  Hiftory  by  Expert^  i 

mentSy  if  he  had  done  it,  as  the  Poet  faith  in  another  ienfe,  1 

Non  mihi  resy  fed  me  rebus  componere  Conor. 


Jie  had  done  right.  But  when  he  took  pains  on  theTcjfo  force  them 
to  a  compliance  with  his  own  fancies ^  was  not  this  to  ftudy  Natu¬ 
ral  Hi  (lory  y  as  Heretkhs  do  the  Scripture^  and  to  be  a  Fanatick 
Philofopher,  and  a  fit  Mafter  for  the  like  of  you.  The  Proteus  of 
Nature^  muft  be  bound  wdth  ftronger  Chains,  thisniho  fantaflick 
Nuga  of  Des^cartesy  before  he  will  tell  his  feci  ets,  T  he  vanity  of 
whofe  method  may  be  feen  in  tne  Epicureans y  who  having  laid 
down  this  precarious  principlej  that  t Ac  fenfe  cannot  erre,  do  turn 
themfelves  into  fo  many  fhapes,  to  frovt  that  the  Sunk  no  bigger 
'^han  a  blew  Bonnet.  • 

In  end,  after  he  hath  %\v^m  FUng  at  my  labours  in  Glafgow  Col- 
IJedge,  zhout  Univerfale,  and  E ns  rationis^  which  I  am  not  afraid 
he  (hall  come  tbe  length  of  in  hafte,  for  ought  I  can  learn,  he  fal- 
ikth  foulnpon  the  two  Lines  I  cited  out  of  fuvenal ,  in  the  clofe 
ti)f  my-anfwer  to  a  ^^2L^^anaPhilofophicdiranla£lion :  the  Lines 


(  3'i  7>  _ _ 

'Cujits  fafientt/t 


Sammts  poffe  vires,  magnaque  txemfld  Jaturis 
yervtcam  m  f  atria  cra^oque  (ah  acre  mfei. 

Of  thefe  Lines,  he  writeth  thus,  of  which  ffaithhe)  thefenfe 
is  net  ander flood,  except  ye  make  your  felf  the  GxmmoS  vli,  and  us 
Vcfycces,  I  fappofe  this  may  he  the  great  credit ,  tfrat  ye  fay,  ye 
have  lahonredtogain  to  your  Nation,  viz.  toget  us  allthe  honourable 
Title  of  Weathers,  But  (Reader^  had  thefe  been 

as  skillul  in  Rhetorical  Comfofltion,  and  Refelution,  as  in  Algebraic 
■cal  they  would  not  have  made  fuch  an  Inference  r  for  the  Argu- 
tuent  is  a  minori  admajus^.  Nor  was  it  ever  intended  for  another 
«nd.  As  for  the  honourable  Title  ofWedders,  which  they  alledge 
'I  have  gained  to  them,  I  &nnot  indeed  affirm  it ;  for  if  I  Ihould, 
fome  furely  would  judge  me  to  have  wronged  them  as  much  in  this, 

aslhavedonethemrightallalongs. 

But,  that  thou  mayeft  know  fReaderj  fomething  more  of  the 
temper  of  thofe  perfons  I  have  to  do  with  in  this  matter ,  takebut 
the  following  words  of  one  of  them,  asthey  are  tranferibed  oiit  of 
a  Letter  written  with  his  own  hand  to  me,  after  I  had  written  to 
him  a  friendlyLetter  forobtaintng  theconcurrance  ofhisacquain- 
tance  for  advancing  my  Book,  And  they  promi{e  fto  wit  the  Ma¬ 
ilers  promife.)  ye  fhall  not  want  their  concurrence,  whereof  ye  may  he 
fare,  eflecially  having  here  your  friend  Ur.  Gregory,  your  Coufin, 
and  me  here  to  put  them  in  mind.  This  is  all  at  prefent,  from.  Sir , 
your  real  friend  and  fervant. 

Now,  what  fhall  be  thought  of  one,  who  will  ipeak  fo  fair  to 
youi  face,  and  yet  cut  you  with  fo  many  inveiftives  behind  backs, 
let  any  man  judge. 

Aflutam  vapidofervatfub  peBore  vulpem 
- - Hie  niger  efl,  .hunctu  Roman' caveto. 

But  to  give  a  further  difeovery  of  him,  in  the  year  \66i,  a  cer¬ 
tain  ingenious  Gentleman,  that  had  not  been  bred  a  Scfiollar,  by 
his  own  induftry  advanced  fofar  in  the  'Jotathematicks,  that  he  was 
able  to  fet  forth  an for  which,  ingenuous  and  ingenious 
men  fhould  have  commended  him.  But  this  with  another, 

■though  he  had  never  injured  them,  and  without  adveitifement,  fell 


upon  him  like  a  couple  of  Mafiives^  upon  a  harmlefs  Pafren<»er  as 
if  they  would  have  him  ifi  his  reputation,  in  a  Pr'^gnoflka- 
tion  they  fet  forth,  rateing  and  abufing  him  out  of  meafure;  all 
the  caule  being  fonie  alledged  miftakes,they  thought  they  found  in 
fome  of  his  calculations,  and  in  a  Table  in  the  end  of  the  Almanack 
which  he  calleth  ferfetual,  and  which  they  fay,  though  falfly* 
that  it  will  not  hold.  What  had  that  righteous  man  deferved  at 
their  hands,  to  be  fo  abufed  in  Print  by  them  <  But  that  the  defign 
is  i^3.lpah[e,theraifing  of  reputation  to  themfelves,  upon  theruineof 
the  names  of  others  ?  And  yet  one  of  them  many  years  after,  was 
necelfitat,  for  fear  of  bodily  harm,  to  crave  him  pardon,  with  humble 
offer  to  his  knee.  In  the  Prognoflication^  he  would  needs  play  the 
Poet  in  bis  chronology,  which  the  per  fon  whom  he  wronged,  might' 
have  found  more  fault  with,  with  better  reafon,  than  he  could  do 
with  him,  for  his  Calculations.  What  a  ftranger  he  is  to  the  more 
polifhed  part  of  Learning,  for  all  his  high  pretences,  thefe  Verfes 
will  abundantly  teftify,  fome  whereof  follow,  that  thou  mayeft 
know  the  reft,  “Tanquam  ex  ungue  leonem. 

Since  that  the  fulian  period  fiift  began. 

Since  that  of  nought  tire  Lord  created  man. 

Hefhould  have  faid, 

Since  that  of  duft  the  Lord  created  mao. 

He  addeth. 

Since  Israel  from  Bg’ipt,  Land  did  flee. 

Since  in  he  made  fpns  to  die. 

Since  did;  buildibiS  ftately 
Since  Nabonaffdr^  hence  is  that  ancient  ara. 

Since  Gregory  helped  the  Calendar  forlorn,  <^c. 

Mark  Reader  :  thefe  Verfes  are  of  five  feet, at  leaft  they  fhould  'be 
fo :  but  how  far  he  is  from  obferving  the  Precept  of  that  great 
Mafter  of  Poets, 

f  ^  J 

-  '  Primumne  medio y  medium  ne  difcrefet  imo^ 

Will  appear  frorn  his  clofe. 

Since  fair  Lucina  fulfilled  the  Golden  Number.  i 

Since  gliflering  Phcebru  augmented  Sundays  Lette?. 

EupPoeta. 


<  %19) 


It  may  be  he  will  fay,  every  man  is  not  born  to  be  a  Poet,  I  an- 
fwer,  If  the  Gentleman,  whom  he  reviled,  failed  in  a  calculation, 
he  ought  to  have  been  born  with,  and  encouraged;  for  there  are 
many  things  that  even  a  mediocrity  is  commendable  in ;  but 
Poeue  is  none  of  thefe. 


Mediocribus  effe  Foetts 


Not!  Bit t  non  homines,  non  conceffere  Columns. 

However,  for  this ,  hemayafTure  himfeif,  that 
Perque  PoHartim  nunquim  celebrabere  faftos. 

But  I  leave  him  to  the  Satyrifis  of  the  time,  ^o  illuflrius  va- 
fulet,  for  his  never  being  feen  farder  in  Print,  than  by  a  railing  Jl- 
manack,  and  ridiculous  Ferfes,  '  the  better  whereof,  might  have 
been  made  by  the  Laird  of  Djfert. 

’Tis  like  this  Antagonift,  will  fet  his  Plumbeous  Cerebrofitft 
work  to  rifle.fome  of  my  Writings,  and  fhake  his  head,  when  he 
is  put  to  a  demur ^  as  ever  a  man  did  a  bottle  for  Such  5  but  though 
he  fliould ,  and  I  have  nothing  of  his,  but  an  old  Prognoflicution 
-oftheYear,  1661,  toripeup,  yet  who  knowes,  butimaymeet 
with  fome  of  his  Bajan-notes,  or  fome  of  his  wonders  about  Mns  Pa- 
tionis,  sad  Gentfs  Logica,  that  he  is  now  fweating  at.  lam  in¬ 
deed  at  fome  difidvantage,  while  he  only  letteth  s^/sh  at  me,  from 
under  deck.  Though  I  have  been  a  little  fnell  in  this  reply,  yet 
’tis  no  wonder,  confidering  what  a  barbarous,  and  uncivil  Pi/le  I 
met  with,  which  I  (hall  keep  for  a  referve.  T  defire  to  live  peace¬ 
ably  with  all  men.  Neither  fhall  I  be  foon  provocked,  fo  long  as 
they  keep  within  the  bounds  of  civility.  If  that  beobferved,  I 
fhall  thank  them,  for  any  miftake  they  fliall  let  me  fee  jn  my  writ¬ 
ings,  if  done  with  rcafon,  and  without  railing. 
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